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( 57 ) ABSTRACT 
In some examples , a medical dispensing device includes a 
housing and a trigger . A first engager of the device is 
configured to move axially as the trigger pivots . As the first 
engager moves , it engages a rod . A maximum proximal 
position of the rod is defined by a stop . A spring presses the 
first engager into the trigger such that either the trigger or the 
first engager rests against a stop limiting rotation of the 
trigger . A second engager moves axially as the trigger pivots . 
At the actuated position the second engager , defined by a 
stop , the second engager limits proximal movement of the 
rod . An assembly transfers movement of the trigger to the 
second engager after the trigger has pivoted a threshold 
amount . A member of the assembly distally moves the 
second engager . Until it is at the actuated position , the 
second engager enables the rod to proximally move . 

21 Claims , 13 Drawing Sheets 
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MEDICAL DISPENSING DEVICE trigger towards the handle , wherein a maximum distal 

position of the rod is defined by the distal hard stop ; a 
TECHNICAL FIELD compression spring that is engaged with the first engager ; a 

proximal hard stop limiting axial rotation of the trigger away 
This disclosure relates to medical dispensing devices . 5 from the handle , wherein the compression spring presses the 

first engager into the trigger such that at least one of the 
BACKGROUND trigger or the first engager is configured to rest against the 

proximal hard stop when the trigger is not actuated ; a second 
Some medical treatments include the application of vis engager that is configured to move axially relative to the 

cous liquids . Viscous liquids can be used in a number of 10 housing , wherein the second engager limits proximal move 
medical applications , such as the injection of a viscous vein ment of the rod when the second engager is in contact with 
occluding substance into a vein of a patient to close the vein , the rod at the actuated position ; a second engager hard stop 
for example , to treat venous reflux . The occluding substance that defines an actuated position of the second engager 
can be injected into a vein through a catheter . relative to the housing ; a movement transfer assembly 
Some dispensing devices that have been developed to 15 configured to transfer movement of the trigger to the second 

deliver these viscous liquids have a handheld housing con engager such that the second engager moves distally when 
figured to hold a syringe containing the viscous liquid , and the trigger has moved axially towards the handle more than 
a trigger for actuating the syringe . Actuating the syringe may a threshold amount , wherein the movement transfer assem 
act to transport the viscous liquid into a catheter . bly includes a transferring member that distally moves the 

20 second engager relative to the housing as the trigger moves 
SUMMARY axially towards the handle after the trigger has moved 

axially towards the handle more than the threshold amount , 
In some aspects , this disclosure describes a medical wherein the second engager is configured to enable the rod 

dispensing device for dispensing materials , such as a medi to proximally move until the rod is in contact with the 
cal adhesive . The medical dispensing device may be con- 25 second engager while the second engager is at the actuated 
figured to actuate a rod towards a material reservoir a first position . 
predetermined amount with a single full pull of a trigger . In a second example relating to the medical dispensing 
Actuating the rod towards the material reservoir a first device of the first example , the second engager is configured 
predetermined amount may result in the medical dispensing to be in a first position and the rod is configured to be in a 
device delivering a predetermined aliquot ( e.g. , volume ) of 30 second position when the at least one of the trigger or the 
material from the material reservoir . For example , the move first engager is resting against the proximal hard stop before 
ment of the rod towards the material reservoir may cause the the trigger has moved axially towards the handle more than 
material to be pushed out of the material reservoir . The the threshold amount , the medical dispensing device further 
medical dispensing device may be configured to initially including a release button that is configured to substantially 
actuate a rod towards a material reservoir more than is 35 eliminate forces that retain the second engager in a position 
needed to dispense a desired aliquot , after which the rod may other than the first position and retain the rod in a position 
be retracted . This movement of the rod ( moving towards the other than the second position , enabling both the second 
material a certain amount followed by retraction of the rod engager to return to the first position and the rod to return to 
to the proper position , rather than simply immediately the second position . 
moving the rod to the proper position ) may result in a 40 In a third example relating to the medical dispensing 
high - pressure gradient , which enables the material to flow device of the first example and / or the second example , the 
out of the material reservoir and , if a catheter is attached to second engager is configured to disengage from the rod 
the material reservoir , out of the catheter more quickly . That when the transferring member distally moves the second 
is , the material may be overpressurized by the rod , such that engager such that the rod is not in contact with the second 
the material is delivered relatively quickly . Further , over- 45 engager . 
pressurizing helps to ensure that the full , proper amount of In a fourth example relating to the medical dispensing 
the material is dispensed . The medical dispensing device device of the third example , the second engager is config 
may include a release button that is configured to reduce or ured to engage the rod in response to the second engager 
substantially eliminate forces upon components of the medi moving proximally following the distal movement of the 
cal dispensing device to enable these components to be 50 second engager by the transferring member . 
returned to an initial state , such that the procedure can be In a fifth example relating to the medical dispensing 
repeated with substantially similar results . device of any of the first through fourth examples , the trigger 

In a first example , aspects of the disclosure relate to a is configured to move into contact with the distal hard stop 
medical dispensing device that includes : a frame comprising in response to a predetermined force exerted upon the 
a housing and a handle that extends from a proximal portion 55 trigger , the trigger being in contact with the distal hard stop 
of the housing ; a rod positioned within the housing of the resulting in a predetermined amount of distal rod actuation . 
frame ; a trigger affixed to the frame and configured to move In a sixth example relating to the medical dispensing 
relative to the handle ; a first engager distal to a first portion device of the fifth example , the compression spring is 
of the trigger , wherein the first engager is configured to configured to force at least one of the trigger or the first 
move distally when the trigger moves axially toward the 60 engager to move into contact with the proximal hard stop in 
handle and move proximally when the trigger moves axially response to a termination of the predetermined force upon 
away from the handle , wherein the first engager is config the trigger , and wherein the second engager is configured to 
ured to engage the rod as the first engager moves axially move to the actuated position and the rod is configured to a 
relative to the housing such that the rod undergoes a distal move a predetermined amount in response to a termination 
force when the first engager moves distally and the rod 65 of the predetermined force upon the trigger . 
undergoes a proximal force when the first engager moves In a seventh example relating to the medical dispensing 
proximally ; a distal hard stop limiting axial rotation of the device of any of the first through sixth examples , a first 
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position of the distal hard stop provides a first maximum an absorbing member that extends distally from the second 
distal position of the rod and a second position of the distal engager , wherein the absorbing member includes a flange on 
hard stop provides a second maximum distal position of the a distal edge of the absorbing member ; and a plate affixed to 
rod . the transferring member and coupling the transferring mem 

In an eighth example relating to the medical dispensing 5 ber to the absorbing member , wherein the plate defining an 
device of any of the first through seventh examples , the opening through which the absorbing member extends , the medical dispensing device further includes a retaining mem flange of the absorbing member being larger than the open ber that engages the second engager such that the second ing , wherein the plate is configured to slide over the absorb engager only axially moves towards a distal portion of the ing member until the trigger has moved axially towards the housing handle at least the threshold amount , and to engage the In a ninth example relating to the medical dispensing flange upon the trigger rotating axially towards the handle at device of the eighth example , the transferring member is a least the threshold amount such that the distal movement of tab of a first length extending radially out from the rod and 
the movement transfer assembly defines a slot of a second the transferring member is transferred to both the absorbing 

member and the second engager . length of the second engager configured to receive the tab , 15 
the slot configured such that when the tab is received in the In a thirteenth example relating to the medical dispensing 
slot , a proximal surface of the tab is engaged with a proximal device of any of the first through twelfth examples , the 
surface of the slot when the at least one of the trigger or the trigger is configured to pivot relative to the handle . 
first engager is resting against the proximal hard stop before In a fourteenth example , aspects of the disclosure relate to 
the trigger moves axially towards the handle more than the 20 a method of dispensing a medical substance includes actu 
threshold amount , wherein a difference of the second length ating a rod distally a first distance to a maximum distal 
and the first length is substantially similar to the threshold position using a first engager by applying a force upon a 
amount such that the trigger rotating axially towards the trigger of the medical dispensing device , the medical dis 
handle the threshold amount results in a distal surface of the pensing device including : a frame comprising a housing and 
tab engaging a distal surface of the slot such that the 25 a handle that extends from a proximal portion of the hous 
proximal surface of the tab no longer engages the proximal ing ; a rod positioned within the housing of the frame ; the 
surface of the slot , wherein the tab is configured to distally trigger affixed to the frame and configured to move relative 
move the second engager as the rod distally moves when the to the handle ; the first engager distal to a first portion of the 
distal surface of the tab is engaged with the distal surface of trigger , wherein the first engager moves distally when the 
the slot . 30 trigger moves axially toward the handle and the first engager 

In a tenth example relating to the medical dispensing is configured to move distally when the trigger moves 
device of the ninth example , the medical dispensing device axially toward the handle and move proximally when the 
is configured to modify the actuated position of the second trigger moves axially away from the handle , wherein the first 
engager by being configured to operate another second engager is configured to engage the rod as the first engager 
engager that has another slot of a third length , wherein the 35 moves axially relative to the housing such that the rod 
third length is different than the second length . undergoes a distal force when the first engager moves 

In an eleventh example relating to the medical dispensing distally and the rod undergoes a proximal force when the 
device of any of the first through seventh examples , the first engager moves proximally ; a distal hard stop limiting 
compression spring includes a first compression spring and axial rotation of the trigger towards the handle , wherein the 
the movement transfer assembly further includes a second 40 maximum distal position of the rod is defined by the distal 
compression spring engaged with the second engager and hard stop ; a compression spring that is engaged with the first 
configured to press into the second engager to engage the engager ; a proximal hard stop limiting axial rotation of the 
second engager with the second engager hard stop when the trigger away from the handle , wherein the compression 
second engager is not actuated , wherein the transferring spring presses the first engager into the trigger such that at 
member protrudes proximally into the housing and is con- 45 least one of the trigger or the first engager is configured to 
figured to move through the housing as the first engager rest against the proximal hard stop when the trigger is not 
moves axially through the housing , wherein the transferring actuated ; a second engager that is configured to move axially 
member does not engage the second engager when the relative to the housing , wherein the second engager limits 
trigger rests against the proximal hard stop , the transferring proximal movement of the rod when the second engager is 
member being configured to actuate the second engager 50 in contact with the rod at the actuated position , a second 
when the transferring member is moved distally into the engager hard stop that defines an actuated position of the 
housing after the trigger has moved axially towards the second engager relative to the housing ; and a movement 
handle more than the threshold amount , wherein the trans transfer assembly configured to transfer movement of the 
ferring member is configured to actuate the second engager trigger to the second engager such that the second engager 
by at least exerting a distal force upon the second engager , 55 is configured to move distally when the trigger has moved 
the distal force being sufficient to overcome the second axially towards the handle more than a threshold amount , 
compression spring holding the second engager against the wherein the movement transfer assembly includes a trans 
second engager hard stop such that at least a portion of the ferring member that distally moves the second engager 
second engager moves distally . relative to the housing as the trigger moves axially towards 

In a twelfth example relating to the medical dispensing 60 the handle after the trigger has moved axially towards the 
device of any of the first through eleventh examples , the handle more than the threshold amount , wherein the second 
second engager is proximal to the handle , the trigger is engager is configured to enable the rod to proximally move 
proximal to the handle and is configured to move distally as until the rod is in contact with the second engager while the 
the trigger moves axially towards the handle and to move second engager is at the actuated position ; wherein the 
proximally as the trigger moves axially away from the 65 method further includes reducing a force upon the trigger 
handle , and the movement transfer assembly includes : the such that at least one of a trigger or a first engager rests 
transferring member extending proximally from the trigger ; against the proximal hard stop , wherein reducing the force 
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upon the trigger results in the rod proximally moving a member that extends distally from the second engager , 
second distance , wherein the second distance is less than the wherein the absorbing member includes a flange on a distal 
first distance . edge of the absorbing member , and a plate affixed to the 

In a fifteenth example relating to the method of the transferring member and coupling the transferring member 
fourteenth example , the method further includes modifying 5 to the absorbing member , wherein the plate defining an 
the maximum distal position of the rod by replacing the opening through which the absorbing member extends , the distal hard stop with another distal hard stop , where the flange of the absorbing member being larger than the open distal hard stop has a first width and the another distal hard ing , wherein the plate is configured to slide over the absorb stop has a second width . 

In a sixteenth example relating to the method of any of the 10 handle at least the threshold amount , and to engage the ing member until the trigger has moved axially towards the 
fourteenth through fifteenth examples , the transferring mem flange upon the trigger rotating axially towards the handle at ber is a tab of a first length extending radially out from the least the threshold amount such that the distal movement of rod , wherein the movement transfer assembly defines a slot 
of a second length of the second engager configured to the transferring member is transferred to both the absorbing 

member and the second engager . receive the tab , the slot configured such when the tab is 15 
received in the slot , a proximal surface of the tab is engaged In a twentieth example , aspects of the disclosure relate to 
with a proximal surface of the slot when the at least one of a medical dispensing device for dispensing materials by 
the trigger or the first engager is resting against the proximal actuating a rod distally toward a material reservoir , the 
hard stop before the trigger moves axially towards the medical dispensing device including : a frame comprising a 
handle more than the threshold amount , wherein a difference 20 housing that houses the rod and a handle that extends from 
of the second length and the first length is substantially a proximal portion of the housing ; a trigger affixed to the 
similar to the threshold amount such that the trigger rotating frame and configured to pivot axially about a pivot point 
axially towards the handle the threshold amount results in a towards and away from the handle ; a first engager that is 
distal surface of the tab engaging a distal surface of the slot configured immediately distal to a first portion of the trigger , 
such that the proximal surface of the tab no longer engages 25 wherein the first engager moves distally when the trigger 
the proximal surface of the slot , wherein the tab is config pivots axially toward the handle and the first engager moves 
ured to distally move the second engager as the rod distally proximally when the trigger pivots axially away from the 
moves when the distal surface of the tab is engaged with the handle , wherein the first engager is configured to engage the 
distal surface of the slot . rod as the first engager moves axially relative to the housing 

In a seventeenth example relating to the method of the 30 such that the rod undergoes a distal force when the first 
sixteenth example , the method further includes modifying engager moves distally and the rod undergoes a proximal 
the actuated position of the second engager by replacing the force when the first engager moves proximally ; a second 
second engager with another second engager that has engager that is configured to move axially relative to the 
another slot of a third length , wherein the third length is housing , wherein the second engager limits proximal move 
different than the second length . 35 ment of the rod when the second engager is in contact with 

In an eighteenth example relating to the method of any of the rod at an actuated position of the second engager ; and 
the fourteenth through fifteenth examples , the compression means for absorbing and transferring movement of the 
spring comprises a first compression spring , wherein the trigger onto the second engager such that the second engager 
movement transfer assembly includes a second compression only moves if the trigger has pivoted axially towards the 
spring that is engaged with the second engager and config- 40 handle more than a threshold amount , wherein the means for 
ured to press into the second engager to engage the second absorbing and transferring movement of the trigger onto the 
engager with the second engager hard stop when the second second engager distally moves the second engager along the 
engager is not actuated , wherein the transferring member housing as the trigger pivots axially towards the handle after 
protrudes proximally into the housing and is configured to the trigger has pivoted axially towards the handle more than 
move through the housing as the first engager moves axially 45 a threshold amount , wherein the means for absorbing and 
through the housing , wherein the transferring member does transferring movement of the trigger onto the second 
not engage the second engager when the trigger rests against engager defines both a maximum distal position of the rod 
the proximal hard stop and moves axially through the and the actuated position of the second engager . 
housing as the first engager moves axially through the In a twenty - first example relating to the medical dispens 
housing , the transferring member being configured to actu- 50 ing device of the twentieth example , means for absorbing 
ate the second engager when the transferring member is and transferring movement of the trigger onto the second 
moved distally into the housing after the trigger has moved engager results in overpressurization of forces upon the rod 
axially towards the handle more than the threshold amount , as the rod axially moves to the maximum distal position . 
wherein the transferring member is configured to actuate the The details of one or more examples are set forth in the 
second engager by at least exerting a distal force upon the 55 accompanying drawings and the description below . Other 
second engager , the distal force being sufficient to overcome features , objects , and advantages will be apparent from the 
the second compression spring holding the second engager description and drawings , and from the claims . 
against the second engager hard stop such that at least a 
portion of the second engager moves distally . BRIEF DESCRIPTION OF THE DRAWINGS 

In a nineteenth example relating to the method of any of 60 
the fourteenth through fifteenth examples , the second FIG . 1 depicts a cross - sectional view of an example 
engager is proximal to the handle , the trigger is proximal to medical dispensing device . 
the handle and is configured to move distally as the trigger FIG . 2 depicts a cross - sectional , exploded perspective 
moves axially towards the handle and to move proximally as view of the medical dispensing device of FIG . 1 . 
the trigger moves axially away from the handle , and the 65 FIGS . 3A - 3B depict a cross sectional view and detail 
movement transfer assembly includes : the transferring view , respectively , of a partially - actuated example medical 
member extending proximally from the trigger ; an absorbing dispensing device . 
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FIGS . 4A - 4B depict a cross sectional view and detail the medical dispensing device may be configured to move 
view , respectively , of a fully - actuated example medical the rod distally 4 centimeters . 
dispensing device . Further , the medical dispensing device may be configured 
FIGS . 5A - 5B depict a cross sectional view and detail to release an amount of pressure equal to the overpressur 

view , respectively , of an example medical dispensing device 5 ization of the material reservoir of the syringe . For example , 
after it has been fully actuated and released . the medical dispensing device may be configured to release 

FIGS . 6A - 6C depict a front , side , and top view of an this pressure by retracting the rod from the material reservoir 
example first engager , respectively . a certain amount . Continuing the example above , after 
FIGS . 7A - 7B depict a front view and cross - sectional side moving the rod distally ( towards the material reservoir ) 4 

view , respectively , of an example retaining member . 10 centimeters , the rod may be configured to move proximally 
FIG . 8 depicts a cross - sectional view of a partially ( away from the material reservoir ) 3 centimeters . By initially 

actuated example medical dispensing device . overpressurizing until the substance is dispensed , followed 
FIG . 9 depicts a cross - sectional view of a fully - actuated by releasing pressure until the rod moves a certain net 

example medical dispensing device . distance , the medical dispensing device may be configured 
FIG . 10 depicts a side view of an example medical 15 to quickly apply the desired aliquot and then prevent any 

dispensing device . extra substance from being dispensed such that only the 
FIG . 11 depicts a side view of a partially - actuated intended aliquot is dispensed . 

example medical dispensing device . Towards this end , it may be desirable to limit proximal 
FIG . 12 depicts a side view of a fully - actuated example movement of a rod of the medical dispensing device after a 

medical dispensing device . 20 trigger is pulled . For example , preventing the rod from 
FIG . 13 depicts an example method of using an example moving back to an initial position ( prior to pulling the 

medical dispensing device . trigger ) may result in dispensing benefits , as a medical 
dispensing device may avoid unintentionally creating a 

DETAILED DESCRIPTION pseudo - vacuum that retracts injected viscous liquid back 
25 into a syringe . 

Medical dispensing devices may need to dispense a In certain examples , a medical dispensing device may 
material out through a catheter attached to a distal portion of include a toothed structure to hold a rod in place after a 
the medical dispensing device . In certain cases , the catheter trigger is pulled . However , in this configuration , with the 
may be relatively long and narrow , and the material may be teeth engaging the rod , it may be difficult to release pressure 
particularly viscous . As a result , some medical dispensing 30 within the medical dispensing device . Further , in instances 
devices may have difficulty applying a sufficient amount of where it is desired to axially move the rod back and forth , 
pressure upon a material reservoir to dispense a sufficient it may be difficult or impossible to do so with the teeth 
aliquot ( e.g. , amount ) of material out a distal end of an engaging the rod , as the force between the teeth and rod may 
attached catheter . In certain instances , a medical dispensing need to be overcome in order to move the rod further 
device may apply near to 100 % of a pressure needed to 35 proximally . Also , in instances where it is desired to reset the 
dispense a viscous material out of a relatively long catheter , entirety of the dispensing device back to an original position 
but due to the viscous nature of the material it may take a ( e.g. , prior to any trigger pulls or the position when a syringe 
relatively long time ( e.g. , thirty Seconds or a minute , containing the medical substance was first introduced into 
depending on a length of the catheter ) for the material to the handle of the dispensing device ) , it may be difficult or 
travel the distance of the catheter to be dispensed . 40 impossible as the teeth are engaging the rod and associated 

Example medical dispensing devices are described herein components . 
that include a housing configured to mechanically connect to Further , a medical dispensing device that uses teeth to 
a syringe containing a viscous substance ( e.g. , a medical hold a rod ( configured to engage a syringe to dispense 
adhesive ) , and a trigger and a rod that actuates the syringe material from the syringe ) may have the singular capacity to 
( or other material reservoir ) . Pulling the trigger to actuate 45 actuate only one syringe size ( e.g. , a 3 cubic centimeter ( cc ) 
the device may cause corresponding movement of the rod syringe ) . While this one syringe size may work well for 
towards the syringe , and the rod may engage with the some medical applications using viscous liquids , the lack of 
syringe ( directly or indirectly ) to cause a medical substance ability to interchange syringes may impair the ability of the 
within the syringe to be expelled from a distal end of the example medical dispensing device to perform other medi 
syringe . Devices described herein are configured to reliably 50 cal applications . Additionally , it may be difficult or expen 
dispense predetermined aliquots in response to predefined sive to manufacture teeth that are small enough to dispense 
user actions ( e.g. , a full press and release of a trigger of a relatively small aliquots , and / or are small enough to pre 
device ) . cisely dispense numerous aliquots that are all within a 

In some examples , the medical dispensing device may relatively small range . Further , such small teeth would may 
configured to overpressurize the material reservoir of the 55 be relatively fragile and prone to manufacturing defects 
syringe . A medical dispensing device may be configured to and / or incidental breakage in response to potentially nomi 
overpressurize the material reservoir by moving a rod into a nal forces . 
syringe a relatively larger distance than the distance required Aspects of the disclosure relate to a medical dispensing 
to dispense the appropriate amount of the substance out of device that has a rod , a trigger , a first engager , and a second 
the distal end of the syringe or the distal end of a catheter 60 engager . The medical dispensing device may dispense a 
fluidically connected to the syringe . By overpressurizing the viscous liquid ( e.g. , a medical adhesive ) . The first engager 
material reservoir , the medical dispensing device may reli may engage with the rod when the trigger is pulled . Actu 
ably dispense the viscous substance in a timely manner , ating the trigger may distally move the rod with the first 
which may be less than the same amount of time required to engager . Releasing the trigger may result in the first engager 
dispense the material from the same syringe without over- 65 moving proximally . The rod may be a smooth rod ( e.g. , a rod 
pressurization . For example , if a rod needs to move distally that does not have teeth ) . Nonetheless , despite the lack of 
1 centimeter ( cm ) to dispense the desired aliquot of material , teeth , in some examples the second engager is configured to 

be 



15 

US 10,537,335 B2 
9 10 

prevent the rod from moving proximally more than a thresh formed from or otherwise include another suitable material 
old amount after the rod has moved distally at least a ( e.g. , a polymer ) or using another suitable technique ( e.g. , 
threshold amount . Enabling a smooth rod to move proxi molding ) . 
mally a threshold amount after the rod has moved distally a In the example shown in FIG . 1 , a distal end of the rod 14 
threshold amount may enable a better application of the 5 is configured to engage with ( e.g. , directly or indirectly via 
viscous liquid . For example , as discussed above , retracting an intermediate component ) a proximal end of the material 
the rod a relatively small amount after advancing the rod a reservoir 58 , such as through a syringe plunger 57. Thus , 
relatively large amount , where the difference between the moving the rod 14 distally causes rod 14 to apply a pushing 
large and small amounts equates to the required distance to force to the proximal end of the material reservoir 58 , which 
dispense the desired aliquot , may result in a relatively quick 10 may result in material being dispensed from the distal end of 
dispensing of the desired aliquot of material . the material reservoir 58. The configuration of the medical 

dispensing device 10 that causes the rod 14 to be pushed Also , in some examples the medical dispensing device distally in response to user actuation of the trigger 26 is may include a release button . The release button may reduce described in further detail below . or substantially eliminate forces upon components of the The frame 18 may be constructed out of any suitable medical dispensing device such that the rod is exerting no material . In some examples , the frame 18 is a single unitary 
pressure on a material reservoir . Enabling the reduction or plastic component that is manufactured using injection 
elimination of forces upon components of the medical molding . In other examples , the frame 18 is made of a 
dispensing device may improve the ability of a medical different material , includes numerous subsections ( e.g. , 
dispensing device to repeatedly apply a viscous liquid . 20 rather than being a single unitary structure ) , and / or is 
Further , the medical dispensing device may be configured to constructed using a different process . It is to be understood 
receive ( or otherwise connect to ) a plurality of syringe sizes that the relative lengths and angles of the depicted frame 18 , 
( e.g. , a 3 cc syringe size , as well as larger syringe sizes ) as well as the relative lengths and angles of the other 
while maintaining / improving the predictability of how quick components of the medical dispensing device 10 , are for 
and far the rod may move in the medical dispensing device , 25 purposes of illustration only ; other relative lengths and 
which may equate to flow rate and dispense volume of a angles that are consistent with aspects of the disclosure are 
dispensed material . Being configured to accommodate larger contemplated and possible . 
syringe sizes may provide more versatility for such a medi The frame 18 may include a housing 20 configured to 
cal dispensing device . For example , accommodating larger house the rod 14 and a handle 22 that extends from a 
syringe sizes may enable the medical dispensing device to 30 proximal portion 42 of the frame 18. The trigger 26 may be 
treat relatively longer veins , treat relatively wider veins affixed to the frame 18 and be configured to move relative 
( e.g. , veins with a relatively larger diameter ) , be operated to the handle 22 in order to move the rod 14 distally relative 
with relatively fewer steps over a relatively shorter amount to the frame 18. The frame 18 and housing 20 may be 
of time , and / or reduce recanalization of vein segments . integral ( i.e. , a unitary component , as shown ) , or the frame 

FIG . 1 depicts a cross - sectional view of an example 35 18 and housing 20 may be separate components , with the 
medical dispensing device 10. The medical dispensing housing 20 configured to engage around the frame 18. In the 
device 10 has a proximal portion 42 and a distal portion 45 , example shown in FIG . 1 , the trigger 26 is configured to 
and includes a first engager 12 , a rod 14 , a second engager pivot axially around a pivot point 46 towards and away from 
16 , a frame 18 , a first compression spring 24 , a trigger 26 , the handle 22. In other examples , the trigger 26 may be 
a second compression spring 38 , and a release button 40. A 40 configured for another movement relative to the handle 22 , 
distal end of the frame 18 is configured to mechanically such as a linear movement towards and away from the 
connect to a materials reservoir 58 , which may be , for handle 22. Thus , although pivoting of the trigger 26 relative 
example , a syringe . The materials reservoir 58 may be to the handle 22 is primarily referred to herein , in other 
configured to fluidically connect to a medical device , such as examples , at least a portion of the trigger 26 may move 
a catheter , which may be used to deliver the material stored 45 relative to the handle 22 in other motions and / or directions . 
by the reservoir 58 to a patient . The medical dispensing The trigger 26 may be formed from any suitable material , 
device 10 may be configured to dispense a material from a and may include the same material as the frame 18 or a 
distal opening 55 at the distal end of the material reservoir different material . For example , the trigger 26 may be a 
58 by actuating the rod 14 distally towards the material plastic injection - molded component . In some examples , a 
reservoir 58. The rod 14 is configured to engage with a 50 distal portion of the trigger 26 may be treated or coated with 
proximal portion of the material reservoir 58 ( e.g. , via a a material to make the trigger 26 easier or softer to grip . In 
syringe plunger 57 ) , which causes the pressure within the certain examples , the handle 22 and a distal portion of the 
material reservoir 58 to increase , thereby causing the mate trigger 26 may be ergonomically shaped to fit the hand of an 
rial to dispense out of the distal opening 55 of the material operator ( e.g. , the trigger 26 may be shaped with finger 
reservoir 58. In some examples , the material that is dis- 55 grooves as depicted ) . 
pensed from the material reservoir 58 may include a viscous In some examples , the handle 22 may be partially hollow 
liquid . For example , the medical dispensing device 10 may and define a slot in the distal wall 48 configured to receive 
be configured to dispense a medical adhesive , such as a at least part of the trigger 26 , such that the trigger 26 may 
medical adhesive dispensed into a vein of a patient in order be configured to pivot at least partially into the handle 22. In 
to close the vein . In other examples , the medical dispensing 60 such examples , some portion of a proximal wall 50 of the 
device 10 may be configured to dispense sclerosant agents , handle 22 may be configured to act as a hard stop to block 
tPA , etc. proximal motion of the trigger 26 past the portion of the 

In some examples , the rod 14 may be a machined piece of proximal wall 50. In other examples , the handle 22 and the 
metal in order to ensure that proper tolerances are met ( e.g. , trigger 26 may be configured such that some or all of the 
to ensure that a predetermined axial movement of the first 65 distal wall 48 blocks rotation into the handle 22 , such that 
engager 12 results in a predetermined axial force upon the the trigger 26 is not able to pivot much or at all into the 
rod 14 ) . However , in other examples , the rod 14 may be handle 22. In such examples , some portion of the distal wall 
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48 may be configured to act as a hard stop that blocks of the first engager 12 to angle back towards the proximal 
proximal movement of the trigger 26 . portion 42 of the housing 20 as the trigger 26 is actuated as 

The trigger 26 may be affixed to the frame 18 using any described herein , such that the first engager 12 
suitable technique . For example , the trigger 26 may be rod 14 as the trigger 26 is actuated . 
pinned at a single point to the frame 18 , such that the trigger 5 In some examples , the first compression spring 24 is not 
26 can pivot around the pin ( s ) . In some examples , the trigger fixed in place relative to the frame 18 , but , rather , may be 
26 may have flanges that rotate around rods as discussed in configured to “ float ” within the frame 18 between the first 
greater detail in FIG . 2 . engager 12 and a support 54 for the first compression spring 

The first engager 12 may be composed of any suitable 24. The support 54 for the first compression spring 24 is 
material that is rigid enough to provide the functions attrib- 10 shown in greater detail in FIG . 2. In some examples , the first 
uted to the first engager 12 in this disclosure . For example , compression spring 24 may be configured to wind around 
the first engager 12 may be formed of a polymer or a metal . the rod 14 , such that the rod 14 travels axially through the 
In some examples , the first engager 12 may be a machined first compression spring 24. A minimal predetermined 
( e.g. , constructed using a computer - numeric control ( CNC ) amount of force may be sufficient to overpower the force of 
device ) portion of a metal plate . 15 the first compression spring 24 ( e.g. , the spring force of the 

The first engager 12 is positioned within the dispensing first compression spring , as determined by Hooke's law ) 
device 10 at a location immediately distal to a first portion while holding the first engager 12 in contact with the trigger 
52 of the trigger 26. The first portion 52 of the trigger 26 may 26 such that the trigger 26 can be actuated . For example , the 
be located near or within the housing 20 of the frame 18 , as force sufficient to overpower the force of the first compres 
depicted in FIG . 1. The first engager 12 may be configured 20 sion spring 24 may be between an amount that is relatively 
to move distally when the trigger 26 pivots axially toward or easy for a user to provide while operating the medical 
into the handle 22 as discussed herein . In some examples , dispensing device 10 . 
the first portion 52 of the trigger 26 may physically push the The first engager 12 may be configured to engage the rod 
first engager 12 distally as the trigger 26 pivots axially 14 as the first engager 12 moves axially through the housing 
toward or into the handle 22. Further , the first engager 12 25 20. The axial direction can be , for example , along a longi 
may be configured to move proximally when the trigger 26 tudinal axis of the rod 14. The first engager 12 may engage 
pivots axially away from the handle 22. In some examples , the rod 14 such that the rod 14 undergoes a distal force ( e.g. , 
a first compression spring 24 may press the first engager 12 a force acting upon the rod 14 towards the distal portion 45 
against the first portion 52 of the trigger 26 , such that the first of the housing 20 ) when the first engager 12 moves distally 
engager 12 moves proximally as the trigger 26 pivots axially 30 and a proximal force ( e.g. , a force acting upon the rod 14 
away from the handle 22 . towards the proximal portion 42 of the housing 20 ) when the 

In some examples , the first engager 12 is affixed to the first engager 12 moves proximally . The interaction of the 
housing 20 or the trigger 26 , and is substantially fixed in first engager 12 and the rod 14 is discussed in more detail in 
place relative to the housing 20 or the trigger 26. In other FIGS . 6A - 6C . In some examples , the first engager 12 is not 
examples , the first engager 12 is configured to “ float ” within 35 engaged with ( e.g. , is not in physical contact with ) the rod 
the frame 18 between the trigger 26 and the first compres 14 if the trigger 26 is not actuated as depicted in FIG . 1 . 
sion spring 24 , such that it is housed within the housing 20 Thus , in some examples , in the initial position of the first 
but may move relative to the housing 20 , the trigger 26 , or engager 12 , the first engager 12 does not engage the rod 14 . 
both the housing 20 and the trigger 26 . In other examples , however , in the initial position of the first 
As noted above , the first compression spring 24 is con- 40 engager 12 , the first engager 12 may engage with the rod 14 . 

figured to urge the first engager 12 into contact with the It may be useful in some cases to limit axial movement of 
trigger 26. The first compression spring 24 may be any the first engager 12. For example , a designer of the medical 
suitable spring element , such as , but not limited to , a metal dispensing device 10 and / or an operator of the medical 
spring . In some examples , the first compression spring 24 dispensing device 10 may know an exact amount of distal 
may be configured to always be in contact with the first 45 movement of the rod 14 that is required to dispense a desired 
engager 12. For example , the first compression spring 24 aliquot of the material of the medical dispensing device 10 . 
may be configured to press into a distal surface 11 of the first In this example , the designer or operator may configure the 
engager 12. Because the first compression spring 24 is medical dispensing device 10 to limit the axial movement of 
configured to press into the distal surface 11 of the first the first engager 12 such that a single actuation of the 
engager 12 , the initial position of the medical dispensing 50 medical dispensing device 10 ( e.g. , a single full pull of the 
device 10 ( e.g. , the relative alignment of the components of trigger 26 towards the handle 22 and subsequent release of 
the medical dispensing device 10 when an operator is not the trigger 26 ) actuates the rod 14 the exact amount , rather 
actuating or exerting a force upon the trigger 26 or any other than a user of the medical dispensing device 10 having to 
part of the medical dispensing device 10 ) may include the estimate when the known exact amount of distal movement 
trigger 26 pivoted away from the handle 22 and the first 55 is achieved and controlling release of the trigger 26 at the 
engager 12 in a proximal - most position as depicted in FIG . time corresponding to such distal movement . Further , in 
1 . some examples , if the first engager 12 is configured to 

In some examples , the first compression spring 24 may be distally move the rod 14 the exact amount upon a pull of the 
configured to contact a portion 13 of the distal surface 11 of trigger 26 , it may take a relatively long time for the material 
the first engager 12 that is closer to the handle 22 ( e.g. , rather 60 to travel through a catheter fluidically connected to a distal 
than the first compression spring 24 being configured to end of the material reservoir 58 to reach the intended 
contact the center of the distal surface 11 ) . The first com destination . Therefore , the medical dispensing device 10 
pression spring 24 be configured to press the portion 13 of may be configured to only limit the movement of the first 
the distal surface 11 of the first engager 12 into the trigger engager 12 after the first engager 12 has moved the rod 14 
26. The first compression spring 24 contacting the portion 13 65 past the exact amount necessary to overpressurize the mate 
of the first engager 12 along with the profile of the trigger 26 rial and dispense the material relatively quicker , thereafter 
( e.g. , the profile as seen in FIG . 1 ) may cause the portion 13 enabling the rod 14 to move proximally back until the rod 14 
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has a net movement that is equal to the exact amount different dimensions , such that the first engager 12 may 
necessary . As such , in some examples , the first engager 12 move to a different distal location depending on the particu 
may be configured to overpressurize the material such that lar distal hard stop 44 inserted in the housing 20. In this way , 
the material is dispensed from the medical dispensing device a user may modify the defined path of the first engager 12 , 
10 at a relatively fast pace . 5 which may enable the medical dispensing device 10 to apply 

In the example shown in FIG . 1 , the amount of axial different amounts of a viscous liquid depending upon the 
movement of the first engager 12 is defined by a pair of hard inserted distal hard stop 44. The user may thus customize the 
stops 28 , 44. The hard stops 28 , 44 may be any suitable dispensing device 10 to accommodate different medical 
structure that physically stops the first engager 12 from procedures . 
moving in the axial direction . For example , one or both of 10 For example , a user ( e.g. , clinician ) may customize the 
the hard stops 28 , 44 can be ridges that extend radially medical dispensing device 10 to accommodate using the 
inward from the housing 20 , as shown in FIG . 1. A proximal medical dispensing device 10 for different vessel sizes . In 
hard stop 28 may define a proximal - most position that the such examples , a different vessel size may require a different 
first engager 12 may move to , and a distal hard stop 44 may aliquot of material to adequately complete a medical pro 
define a distal - most position that the first engager 12 may 15 cedure . As an example , a larger aliquot of material may be 
move to . The geometry and interaction of the first engager desirable for a larger vessel size , e.g. , if the material is being 
12 and the pair of hard stops 28 , 44 is discussed in greater used to occlude the vessel . A clinician may measure a vessel 
detail below in relation to FIGS . 6A - 6C . Being as the first size of a patient , look up a proper aliquot for the measured 
engager 12 may be constantly engaged with the trigger 26 , vessel size in a chart or table or program , and then adjust the 
in some examples the pair of hard stops 28 , 44 may be 20 respective hard stops 44 such that medical dispensing device 
configured to define the limits to where the trigger 26 may 10 may only dispense the proper aliquot in response to a 
pivot . For example , the trigger 26 may be configured to only trigger pull . 
pivot axially away from the handle 22 until the first engager In the example shown in in FIG . 1 , the device 10 includes 
12 encounters the proximal hard stop 28 , and the trigger 26 a second engager 16 configured to engage the rod 14. The 
may be configured to only pivot axially into / toward the 25 second engager 16 may be configured to limit the proximal 
handle 22 until the first engager 12 encounters the distal hard movement of the rod 14 such that the rod 14 stops at a 
stop 44. While FIG . 1 , being a cross - sectional view , depicts position that corresponds to the dispensation of the desired 
a single proximal hard stop 28 and a single distal hard stop aliquot of the material . The second engager 16 engages the 
44 , it is to be understood that in some examples the housing rod 16 using the movement transfer assembly 35. The 
20 may include a pair of distal hard stops 44A , 44B and a 30 movement transfer assembly 35 includes a slot 36 of the 
pair of proximal hard stops 28A , 28B to extend in from both second engager 16 and a tab 34 of rod 14. The slot 36 may 
directions , as shown in greater detail in FIG . 6C . be the transferring member of the movement transfer assem 

In some examples , in the initial position of the trigger 26 , bly 35. The movement transfer assembly 35 is configured to 
the first engager 12 may be configured to be in contact with transfer movement of the trigger 26 to the second engager 
( and pressed against the proximal hard stop 28. For 35 16. For example , once the trigger 26 has pivoted at least a 
example , the first compression spring 24 may be configured threshold amount of distance into / toward the handle 22 , the 
to press the first engager 12 against the proximal hard stop movement transfer assembly 35 moves the second engager 
28. As a result of the first engager 12 pressing against the 16 towards a distal portion 45 of the housing 20. As used 
proximal hard stop 28 , the trigger 26 may be biased to be herein , the threshold distance that the trigger 26 must pivot 
pivoted out away from the handle 22 to a distal - most 40 into the handle 22 may be a linear distance ( e.g. , rather than 
position when the trigger 26 is in the initial position . An a rotation distance ) . Further , in some examples the threshold 
example manner in which the first engager 12 can be pressed distance is from a distal surface of the trigger 26 relative to 
against the proximal hard stop 28 is discussed more in FIGS . the handle 22 . 
6A - 6C . For example , a desired aliquot may require the rod 14 

In some examples , the proximal hard stop 28 may be a 45 moving two centimeters towards a distal portion 45 of the 
formed part of the housing 20 ( e.g. , a feature formed during medical dispensing device 10. The first engager 12 may be 
an injection - molding manufacturing process for the frame configured to distally move the rod 14 three centimeters 
18 ) , such that the proximal hard stop 28 is a pseudo upon a full depression of the trigger 26 , therein overpres 
permanent feature of the housing 20. However , in other surizing the material ( e.g. , putting more pressure on the 
examples , the proximal hard stop 28 may be formed sepa- 50 material relative to if the rod 14 only moved two centime 
rately from the housing 20 and mechanically connected to ters ) to dispense the material relatively quickly ( e.g. , quicker 
the housing 20 using any suitable technique , such as using than if the rod 14 only moved two centimeters ) . Upon the 
an adhesive , welding , or an attachment mechanism ( e.g. , a release of the trigger 26 , the second engager 16 ( along with 
screw , bolt , and the like ) . the movement transfer assembly 35 ) may be configured to 

In some examples , the distal hard stop 44 may be con- 55 enable the rod 14 to move proximally one centimeters , after 
figured to be a separate piece that can be press fit into the which the second engager 16 may be configured to engage 
housing 20. The fit between the housing 20 and the distal the rod 14 and therein prevent the rod 14 from further 
hard stop 44 may be configured to be tight enough that an proximal movement . In this way , the second engager 16 may 
operator may need to use special tools to insert and / or be configured to ensure that the net movement of the rod 14 
remove the distal hard stop 44. Alternatively , the fit between 60 is the distance that equates to the proper aliquot ( 2 centi 
the housing 20 and the distal hard stop 44 may be configured meters ) when the trigger 26 is fully pressed and then 
to be loose enough that an operator may not need to use any released . As such , in some examples , the second engager 16 
special tools to insert and / or remove the distal hard stop 44 may be configured to ensure that the proper predetermined 
( e.g. , a distal hard stop 44 may be inserted and / or removed aliquot is dispensed upon a full actuation of the medical 
from the housing 20 by hand ) . In certain examples , the 65 dispensing device 10 . 
housing 20 is configured to receive different distal hard stops The second engager 16 may be composed of metal , a 
44. In such examples , the different hard stops 44 may have polymer , or another suitable material or combinations 



20 

US 10,537,335 B2 
15 16 

thereof . In some examples , the second engager 16 may be a limit proximal movement of the rod 14 when the second 
machined portion of a plate to ensure that predetermined engager 16 is in contact with the rod 14 and the second 
tolerances of the second engager 16 are met , similar to the engager 16 is in an actuated position ( discussed more in 
first engager 12. The second engager 16 may be configured FIGS . 5A - 5B ) . 
to move axially relative to the housing 20 from an initial 5 As will be discussed more in FIGS . 3A - 5B , a distal 
position . The initial position may include a location of the surface 96 of tab 34 is configured to contact a distal surface 
second engager 16 before the trigger 26 is actuated . 92 of slot 36 to move the second engager 16 in a distal In some examples , both the second engager 16 and the rod direction . In some examples , if the trigger 26 does not pivot 14 may be arranged in the frame 18 such that neither the at least the threshold amount into / toward the handle 22 , then 
second engager 16 nor the rod 14 may move either closer to 10 the second engager 16 will not axially move , even as the the handle 22 or further away from the handle 22. Put 
differently , the second engager 16 and the rod 14 may be other components ( e.g. , trigger 26 , first engager 12 , rod 14 ) 

of the medical dispensing device 10 move axially in either configured such that both are substantially immobilized such 
that neither may move in any direction other than axially distal or proximal directions . As such , being as the second 
along the length of the housing 20. A hole 64 in the proximal 15 engager 16 is still in the initial position ( rather than the 
portion 42 of the housing 20 may be configured to limit or actuated position ) , the second engager 16 may be configured 
even prevent non - axial movement of the rod 14 and second to not limit proximal movement of the rod 14 until the 
engager 16. Further , a hole within the support 54 for the first trigger 26 has moved at least the threshold amount as 
compression spring 24 may be configured to block non - axial discussed herein . 
movement of the rod 14 and second engager 16 . After the trigger 26 has actuated the threshold amount , the 

A retaining member 32 may be configured to prevent the second engager 16 may be configured to enable the rod 14 
proximal movement of the second engager 16. In some to proximally move until the rod 14 is in contact with the 
examples , the retaining member 32 is always engaged with second engager 16 while the second engager 16 is in the 
the second engager 16 ( e.g. , such that the retaining member actuated position . In some examples , the actuated position of 
32 only disengages the second engager 16 when the release 25 the second engager 16 may be the position that the second 
button 40 is actuated ) . In other examples , the retaining engager 16 is in after the trigger 26 pivots at least the 
member 32 may be brought into engagement with the threshold amount and then pivots away from the handle 22 . 
second engager 16 , e.g. , in response to actuation of the The second engager 16 may be configured to contact the rod 
trigger 26. The retaining member 32 may be made of any 14 when a proximal surface 98 of the tab 34 contacts a 
suitable material , such as , but not limited to metal or a 30 proximal surface 94 of the slot 36 . 
polymer . The retaining member 32 may be configured to be In some examples , different versions of the second 
held in place by a second compression spring 38 and a engager 16 have slots 36 of different dimensions . Altering 
second engager hard stop 30. In some examples , the retain the dimensions of the slot 36 may configure the rod 14 to 
ing member 32 may be configured to only interface with the axially move different lengths before the tab 34 of the rod 14 
compression spring 38 and the hard stop 30 while not 35 contacts either a distal or proximal surface of the slot 36. In 
interfacing with the rod 14 , as discussed in more detail in some examples , the medical dispensing device 10 may be 
FIGS . 7A and 7B . In other examples , the retaining member configured to be disassembled so that one version of the 
32 may also interface with a release button 40 , such that the second engager 16 with a first set of slot 36 dimensions may 
retaining member 32 is in contact with an arm 60 of the be replaced with a second version of the second engager 16 
release button 40. The arm 60 may stabilize ( e.g. , hold in 40 that has a second set of slot 36 dimensions . Configuring the 
place ) the retaining member 32. Further , in some examples , medical dispensing device 10 to operate with different 
the retaining member 32 may be configured to axially move varieties of second engager 16 , therein configuring a defined 
towards the distal portion 45 of the housing 20 in response path of the rod 14 to be altered , may enable the medical 
to the release button 40 being pushed . In response to the dispensing device 10 to apply different amounts of a material 
release button 40 being pushed , the arm 60 of the release 45 from the reservoir 58 depending upon the dimensions of the 
button 40 is configured to provide a distal force upon the slot of the second engager 16 . 
retaining member 32 that axially moves the retaining mem In some examples , the medical dispensing device 10 may 
ber 32 in a distal direction . be configured to increase / decrease the amount the rod 14 

The second compression spring 38 may be configured to moves in a proximal direction in response to increasing 
press against a distal surface 33 of the retaining member 32. 50 decreasing the amount that the rod 14 moves in a distal 
In other examples , the second compression spring 38 may direction , respectively . Configuring / operating the medical 
press against different surfaces of the retaining member 32 . dispensing device 10 in this way may maintain a relatively 
In some examples , the second compression spring 38 is fixed constant rate of pressure - release following a full trigger 26 
relative to the housing 20. In other examples , such as the one actuation ( e.g. , pressing the trigger 26 into the handle 22 
shown in FIG . 1 , however , the second compression spring 38 55 followed by a full release of the trigger 26 ) . In other 
may be configured to “ float ” within the medical dispensing examples , the enabled distal movement of the rod 14 may be 
device 10 , pressed between the retaining member 32 and a altered independently , resulting in differing rates of release 
support 56 for the second compression spring 38. The of pressure depending upon altered defined paths of the rod 
second compression spring 38 may be made of metal , a 14. For example , if the medical dispensing device 10 is 
polymer , or another suitable material . In some examples , the 60 altered to enable increased distal movement of the rod 14 
second compression spring 38 may have a second support 62 without a corresponding increase in enabled proximal move 
to prevent the second compression spring 38 from deflecting ment , then the rate at which pressure on the material 
radially towards the housing 20 . reservoir 55 is released upon the release of the trigger 26 will 

The second engager 16 , in conjunction with the retaining be relatively higher as a result of the alteration ( e.g. , in 
member 32 , may be configured to limit the proximal move- 65 comparison to the rate at which pressure on the material 
ment of the rod 14 using a movement transfer assembly 35 . reservoir 55 was released upon release of the trigger 26 
For example , the second engager 16 may be configured to before the alteration ) . 
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The medical dispensing device 10 may include a release illustrative purposes only ; it is to be understood that other 
button 40 in some examples , where the release button 40 is support locations and lengths are possible and contemplated . 
configured to reduce or substantially eliminate forces that As can be seen in the exploded view , the rod 14 includes 
retain components of the medical dispensing device 10 in a general “ T ” shape with a longitudinal axis and a tab 34. As 
respective resulting positions , enabling these components to 5 depicted , the tab 34 may be configured to be received by the 
be returned to respective initial positions . For example , the slot 36 of the second engager 16. Dimensions of the slot 36 
release button 40 may reduce or substantially eliminate may be altered for different applications . For example , a 
forces upon the rod 14 and / or the second engager 16 , length 72 of the slot 36 ( measured in a direction along a 
enabling the rod 14 and / or second engager 16 to be moved longitudinal axis of the second engager 16 ) may be length 
( e.g. , by a user ) to positions that the rod 14 and second 10 ened or shortened to suit different applications of the medi 
engager 16 occupied before the trigger 26 was actuated . The cal dispensing device 10 , such as varying the amount of 
release button 40 may be configured to operate by exerting material dispensed or the rate at which it is dispensed . 
a distal force upon the retaining member 32. The release In the example shown in FIG . 2 , the release button 40 is 
button 40 may be configured to be actuated by being pressed configured to slide axially toward a distal portion 45 of the 
into the housing 20 , such that the release button 40 pivots 15 medical dispensing device 10. The release button 40 is 
around a central pivot point , forcing an arm 60 of the release configured to slide within a track 82 as defined by a shelf 70 
button 40 to rotate away from the rod 14 and provide a distal that extends radially inwards from a side of the housing 20 . 
force onto the retaining member 32. Alternatively , the In some examples , the depicted shelf 70 may be mirrored by 
release button 40 may be configured to be actuated by a second shelf 70 ( not depicted ) that extends from the 
sliding the release button 40 distally relative to the housing 20 opposite side of the housing 20 and on the opposite side of 
20 within a track of the housing 20. When the release button the release button 40 to complete the track 82 . 
40 is slid distally along the housing 20 , an arm 60 of the FIGS . 3A - 3B depict a cross sectional view and detail view 
release button 40 may provide a distal force onto the 90 , respectively , of a partially - actuated example medical 
retaining member 32 . dispensing device 10. The trigger 26 of the partially actuated 

The release button 40 may be formed from any suitable 25 medical dispensing device 10 may be partially actuated / 
material , such as , but not limited to , a polymer or a metal . pivoted into the handle 22 in the view shown in FIGS . 3A 
In some examples , a portion of the release button 40 that and 3B . As shown in FIG . 3A , in some examples , pushing 
protrudes from the housing 20 may be coated with or the trigger 26 proximally into the handle 22 causes the 
otherwise made of a material that is relatively soft or tacky trigger 26 to actuate the first engager 12 such that the first 
in order to help a user grip the button 40 . 30 engager 12 is engaged with ( e.g. , is in contact with ) the rod 

FIG . 2 depicts a cross - sectional , exploded perspective 14. In some examples , the first engager 12 may be config 
view of the medical dispensing device 10. In the view shown ured to only engage the rod 14 when the first engager 12 is 
in FIG . 2 , one half of the housing 20 is removed from the not in contact with the proximal hard stop 28. In some 
view . As discussed above , the flanges 76A - B ( collectively examples , the first engager 12 does not engage with the rod 
“ flanges 76 ) of the trigger 26 are configured to rotate around 35 14 until the first engager 12 rotates to a certain angle 100 as 
the rods 74A - B ( collectively “ rods 74 " ) of the housing 20 . discussed herein . The angle 100 may relate to the rotation of 
The rods 74 may be configured to extend radially in from the the first engager 12 relative to a plane 102 that is parallel 
housing 20 towards the trigger 26. The flanges 76 may be with a distal face 84 of the rod 14 as seen in FIG . 2. The 
configured to wrap around the rods 74. In this way , the rods rotation of the first engager 12 creates an interference fit 
74 may be configured to become the pivot point of the 40 between the first engager 12 and the rod 14 ( i.e. , the rod 14 
trigger 26 as the trigger is rotating into / toward the handle 22 prevents further rotation of the first engager 12 ) . 
and away from the handle 22 . In the example shown in FIGS . 3A - 3B , the rod 14 and the 
As some of the components ( e.g. , the first engager 12 , the second engager 16 are in initial positions , as the trigger 26 

rod 14 , the second engager 16 , the first compression spring has not yet actuated sufficiently for the first engager 12 to 
24 , the retaining member 32 , the second compression spring 45 move the rod 14. Therefore , as seen in the detail view 90 of 
38 ) of the medical dispensing device 10 are removed from FIG . 3B , the proximal surface 98 of the tab 34 may be in 
the housing 20 in FIG . 2 , the supports 56 , 62 , 54 , 44 , 28 of contact with the proximal surface 94 of the slot 36 , and , at 
the components may be seen more clearly . For example , the the same time , the distal surface 96 of the tab 34 may not be 
supports 56 , 62 for the second compression spring 38 , the in contact with the distal surface 92 of the slot 36. Specifi 
support 54 for the first compression spring 24 , and distal 50 cally , there may be a distance 104 between the distal surface 
hard stop 44 , and proximal hard stop 28 are depicted . In 96 of the tab 34 and the distal surface 92 of the slot 36. For 
some examples , some of the supports 56 , 62 , 54 shown in example , this distance 104 may be 0.75 millimeters . It is to 
FIG . 2 extend radially across the entirety of the housing 20 . be understood that all actual dimensions provided in this 
Two of these supports 62 , 54 may define respective holes 78 , disclosure are provided for purposes of illustration only and 
80 configured to receive another component of medical 55 are not to be interpreted as limiting ; other possible dimen 
dispensing device 10. For example , the support 62 defines a sions are contemplated and possible . The space between the 
hole 78 , which is configured to prevent radial displacement distal surface 96 of the tab 34 and the distal surface 92 of the 
of the second compression spring 38 relative to the housing slot 36 may enable the tab 34 ( and therein the rod 14 ) to 
20. The second compression spring 38 may be arranged distally move the distance 104 before encountering the distal 
within this hole 78. As another example , the support 54 for 60 surface 92 of the slot 36 ( and therein the second engager 16 ) . 
the first compression spring 24 defines a hole 80 through The retaining member 32 may be configured to engage 
which the rod 14 and the second engager 16 extend . The hole with the second engager 16 such that the retaining member 
80 may be configured to prevent non - axial movement of the 32 does not enable the second engager 16 to move axially 
rod 14 and the second engager 16 as discussed herein . The towards the proximal portion 42 of the housing 20. In some 
relative location and radial lengths ( e.g. , lengths of a support 65 examples , the retaining member 32 is configured to enable 
extending from the side of the housing 20 radially into the axial movement of the second engager 16 towards the distal 
hollow interior of the housing 20 ) of the supports are for portion 45 of the medical dispensing device 10 , even while 
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the retaining member 32 blocks axial movement in the results in such overpressurization ( e.g. , requiring a higher 
proximal direction . The retaining member 32 may be con amount of force than is physically necessary to push out the 
figured to avoid contact with the rod 14 as discussed in viscous liquid using the rod 14 ) may result in a steadier flow 
greater detail herein . rate , as a fluid nature of the viscous liquid may no longer be 
FIGS . 4A - 4B depict a cross sectional view and detail view 5 the limiting factor . 

110 , respectively , of the medical dispensing device 10 in a As depicted in FIG . 4A , relative to the initial position fully actuated state . The trigger 26 of FIG . 4A may be fully shown in FIG . 3A , the second engager 16 may have moved actuated . As such , the first engager 12 has distally moved axially overpressurization distance 106 towards the distal toward the distal portion 45 of the medical dispensing device portion 45 of the medical dispensing device 10. Also , as 10 until the first engager 12 is engaging the distal hard stop 10 depicted in the detail view 110 , there is currently a distance 44 as discussed in more detail in FIGS . 6A - 6C . For example , 104 ( e.g. , 0.75 millimeters ) between the proximal surface 98 the first engager 12 may have distally moved 3.25 millime of the tab 34 and the proximal surface 94 of the slot 36 . ters in response to a distal force from the trigger 26 in FIG . 
3A . Put differently , there may 3.25 millimeters between the Therefore , the proximal surface 98 of the tab 34 ( and therein 
proximal hard stop 28 ( obscured by trigger 26 ) and the distal 15 the rod 14 ) may axially move towards the proximal portion 
hard stop 44 after accounting for the width of the first 42 of the medical dispensing device 10 the distance 104 
engager 12. As a result , the first engager 12 may distally before engaging the proximal surface 94 of the slot 36 . 
move the rod 14 toward the distal portion 45 of the medical Further , in the state of the medical dispensing device 10 
dispensing device 10. In some examples , there is a one - to shown in FIG . 4A , the second engager 16 may be 
one correlation between distal movement of the first engager 20 with the retaining member 32 that is configured to block 
12 and movement of the rod 14 , such that the rod 14 has axial movement of the second engager 16 towards the 
likewise moved 3.25 millimeters . proximal portion 42 of the medical dispensing device 10. As 
As depicted in detail view 110 of FIG . 4B , the distal such , the second engager 16 , as depicted in FIG . 4B , is in the 

surface 96 of the tab 34 is now engaged with the distal actuated position . As described herein , the actuated position 
surface 92 of the slot 36. As the first engager 12 and the rod 25 may be the position of the second engager 16 after the rod 
14 moved axially 3.25 millimeters and there was a distance 14 has been actuated at least the threshold distance ( e.g. , 
104 of 0.75 millimeters ( in an example ) between the distal distance 104 ) , at which point the second engager 16 blocks 
surface 92 of the slot 36 and the distal surface 96 of the tab proximal movement of the rod 14 beyond the distance 104 . 
34 , the tab 34 may have engaged the distal surface 92 of the FIGS . 5A - 5B depict a cross sectional view and detail view 
slot 36 after moving 0.75 millimeters ( or another distance 30 120 , respectively , of the medical dispensing device 10 after 
104 in other examples ) . In some examples , the distance 104 it has been fully actuated and released , thus , after the full 
is a threshold , such that any trigger 26 / first engager 12 / rod actuated state shown in FIGS . 4A and 4B . The medical 
14 movement in the axial direction less than the distance 104 dispensing device 10 being released from actuation may 
will not actuate the second engager 16. Being as axial include an operator ( e.g. , a human who is using medical 
movement of the rod 14 less than the distance 104 threshold 35 dispensing device 10 ) reducing or eliminating the force that 
may not actuate the second engager 16 , that may mean that is exerted upon the trigger 26 toward the handle 22. In 
within this threshold ( e.g. , while axially moving distances response to such pressure being reduced , the first engager 12 
less than distance 104 ) the trigger 26 / first engager 12 / rod 14 is configured to move into contact with the proximal hard 
may actuate back and forth substantially perpetually without stop 28. In some examples , the first engager 12 is in contact 
further limitations ( e.g. , limitations beyond the distance 104 40 with the proximal hard stop 28 as a result of the first 
and the proximal hard stop 28 ) . compression spring 24 exerting a proximal force upon the 

After the rod 14 distally moves distance 104 , the rod 14 first engager 12. The trigger 26 may be pivoted away from 
may effectively push the second engager distally an over the handle 22 as far as enabled by the geometry of the 
pressurization distance 106 ( see FIG . 3A ) . The overpressur medical dispensing device 10. In some examples , the trigger 
ization distance 106 is the distance that the first engager 12 45 26 may have pivoted away from the handle 22 in response 
may axially move after the distance 104 before the first to a proximal force exerted upon the first portion 52 of the 
engager 12 engages the distal stop 44 to overpressurize the trigger 26 by the first compression spring 24 via the first 
material as described herein . In the example above , the engager 12. The proximal force from the first compression 
overpressurization distance 106 is 0.75 millimeters , as this is spring 24 may be converted to a rotational force around the 
the distance that the rod 14 will move once the trigger 26 is 50 rods 74 of the housing 20 . 
released to release the pressure . As the first engager 12 The second engager 16 remains in substantially the same 
moves the full overpressurization distance 106 the material axial position when the trigger 26 is released in FIG . 5A . The 
of the medical dispensing device 10 is overpressurized as second engager 16 may have remained in the same position 
described herein such that the material is dispensed faster . as a result of the retaining member 32 that is configured to 

In some examples , the amount of force that is required to 55 limit axial movement of the second engager 16 towards the 
actuate the trigger 26 during the first distance 104 of proximal portion 42 of the housing 20. As depicted in the 
actuation ( an amount of force greater than the spring force detail view 120 of FIG . 5B , the proximal surface 98 of the 
of the first compression spring 26 , as determined by Hooke's tab 34 may be engaged with the proximal surface 94 of the 
law ) may be less than the amount of force required to actuate slot 36. This means that the tab 34 , and therefore the rod 14 , 
the trigger 26 during the pressurization distance 106 , as the 60 axially moved the distance 104 towards the proximal portion 
second engager 16 must be pushed along with the first 42 of the housing 20. Upon moving the distance 104 to 
compression spring 24 overpowered . The amount of power engage with the second engager 16 , the second engager 16 
required to actuate the overpressurization distance 106 may is configured to block the rod 14 from further axially 
be further increased in examples in which the second movement towards the proximal portion 42 of the housing 
engager 16 must overcome some static or dynamic friction 65 20. The rod 14 may not be able to move as the tab 34 is 
with the retaining member 32 while distally moving . In engaged with the slot 36 of the second engager 16 , and the 
some examples , moving the rod 14 distally a distance that second engager 16 is engaged with the retaining member 32 . 
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The retaining member 32 may be configured to limit the FIG . 6C depicts a top view of an example first engager 12 . 
proximal movement of the second engager 16 as a result of FIG . 6C depicts the first engager 12 as seen from the general 
retaining member 32 being arranged at the angle 125 as area of the handle 22 oriented toward the housing 20. The 
depicted in FIG . 5A . As the release button 40 is slid distally first engager 12 may move axially between the proximal 
along the housing 20 , the arm 60 of the release button 40 5 hard stops 28A , 28B and the distal hard stops 44A , 44B . The 
may be configured to engage and distally move the retaining first engager 12 may move a distance 137 between the 
member 32. The arm 60 may be configured to make the proximal hard stops 28 and the distal hard stops 44. In some 
retaining member 32 more parallel to a distal face 84 of the examples , a user may modify the distance 137. For example , 
rod 14 as seen in FIG . 2. As the retaining member 32 the distal hard stop 44 may be configured to be removed 
becomes substantially parallel to the distal face 84 of the rod 10 from the housing 20 and reinserted at different locations 
14 , the retaining member 32 may disengage the second along the housing 20. For example , the distal hard stops 

44A , 44B may be moved to respective new locations 138A , engager 16. As the retaining member 32 disengages the 138B that are each closer to the distal portion 45 of the second engager 16 , the second engager 16 may be enabled housing 20. Alternatively , the distal hard stops 44A , 44B 
to move proximally freely ( e.g. , as a result of an operator 15 may be moved by sliding the distal hard stops 44A , 44B grabbing the pulling the second engager 16 proximally ) . In along the housing 20 via a slide ( not shown ) on the outside some examples ( not depicted ) , the medical dispensing of the housing 20. The slide may move along detents that device 10 may be configured ( e.g. , with compression provide defined movement increments ( for example , 0.1 
springs ) to automatically return the second engager 16 inches , 0.2 inches , 0.25 inches , etc. ) . Further still , the slide 
and / or rod 14 to an initial position . 20 may move freely along a slot any distance , and the slide may 

FIG . 6A depicts a front view of an example first engager be a thumb screw that is configured to be loosened to move 
12. FIG . 6A may depict the first engager 12 from the the slide and tightened to be retained in a specific location . 
perspective of the distal portion 45 oriented towards the In any event , by moving the distal hard stops 44A , 44B to 
proximal portion 42. The first engager 12 is configured to be the new location 138 the first engager 12 may be able to 
a first distance 132 away from the rod 14 before the trigger 25 move a distance 140 , which is greater than distance 134 with 
26 is actuated . The first distance 132 may be the smallest the prior position of the distal hard stops 44A , 44B . 
distance that is between a surface of the first engager 12 and Increasing the distance that the first engager 12 may travel 
a surface of the rod 14 before the trigger 26 is actuated , ( e.g. , moving the distal hard stop to the new location 138 ) 
wherein the surface of the engager 12 and the surface of the may result in an increased aliquot of the material and / or 
rod 14 will physically contact each other after the trigger 26 30 increased overpressurization of the material during dispens 
is actuated . The first engager 12 is likewise configured to be ing , depending upon whether or not the slot 36 in the second 
a second distance 134 away from the second engager 16 retainer 16 is increased accordingly . For example , if the 
before the trigger 26 is actuated . The second distance 134 distance that the first engager 12 may travel is increased 
may be greater than the first distance 132 , such that when the ( e.g. , by changing from distal hard stop 44B to distal hard 
trigger is actuated 26 to a point where the first engager 12 35 stop 138B ) while the slot 36 has the same length , the rod 14 
rotates to an angle 100 ( shown in FIG . 3A ) towards the rod may move distally more and move proximally the same 
14 , the first engager 12 will engage the rod 14 and not the amount , resulting in both more pressure and more dispensed 
second engager 16. Internal surfaces 135A - B ( collectively material . For another example , if the distance that the first 
“ internal surfaces 135 " ) of the first engager 12 may be engager 12 may travel and the length 72 of the slot 36 are 
treated to better engage the rod 14. For example , the internal 40 both increased the same amount , the rod 14 may move 
surfaces 135 may be treated or coated with a substance that distally more but conclude in the same actuated position , 
is relatively tacky , such that the substance increases the resulting in more pressure but the same aliquot of material . 
amount of relative static / dynamic friction between the first In this way , an operator may modify first engager 12 travel 
engager 12 and the rod 14. In addition to , or instead of , the distances and lengths 72 of slot 36 to configure a medical 
surface treatment or coating , the internal surfaces 135 may 45 dispensing device 10 to have a desired overpressurization 
be physically etched or otherwise altered to configure the amount and predetermined material aliquot . 
internal surfaces 135 to better engage the rod 14 . In other examples , the distance that the first engager 12 

Two first engager knobs 130A - B ( collectively “ first can travel is not altered by changing the location of a set of 
engager knobs 130 " ) are configured to engage with respec distal hard stops 44 , but instead by switching a first set of 
tive proximal hard stops 28A , 28B and distal hard stops 44A , 50 distal hard stops 44A , 44B each having a first width 142 with 
44B ( shown in FIG . 6C ) for the first engager 12. In some a second set of distal hard stops each having a second width 
examples , as depicted in FIG . 6A , the first engager knobs 144. If , as depicted , the second set of distal hard stops have 
130 may have a smaller profile than the proximal hard stops a second width 144 that is twice as wide as the first width 
28A , 28B , which might themselves be substantially the same 142 of the first set of distal hard stops 44A , 44B , the distance 
size as the distal hard stops 44. In some examples , the first 55 145 that the first engager 12 can axially move may be 
engager knobs 130 may be part of a single structure with the shortened . Configuring the frame 20 and the hard stops 28 , 
first engager 12. In other examples , the first engager knobs 44 that define the enabled movement of the first engager 12 
130 may be affixed to the first engager 12. The first engager such that the distance that the first engager 12 may axially 
knobs 130 may be affixed to the first engager 12 by any move is alterable may provide versatility to the medical 
means known to one skilled in the art . 60 dispensing device 10 , as the medical dispensing device 10 

For example , FIG . 6B depicts a side view of an example may be therein configured to deliver predetermined aliquots 
first engager 12. FIG . 6B depicts the example first engager of material with each full actuation of the medical dispens 
12 as seen in FIGS . 1 , 3A , and 4A . Within the side view , a ing device ( e.g. , full press of the trigger 26 until the first 
pin 132 is affixing a first engager knob 130 to a first engager engager 12 engages the distal hard stop 44 , and full release 
12. The first engager knob 130 may have a diameter 133 or 65 of the trigger 26 until the first engager 12 engages the 
other outer dimension that is greater than a width 136 of the proximal hard stop 28. In addition , configuring the medical 
first engager 12 . dispensing device 10 such that the position of the stops 44A , 
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44B may be modified may enable the device 10 to be used mal movement 147 of the second engager 16 due to the 
with different sized syringes ( e.g. , syringes holding different relatively high static friction the internal corners 149 exert 
maximum volumes of material ) , as different distances 145 upon the second engager 16 as the retaining member 32 is 
may be required to dispense the desired aliquots from pressed against the second engager hard stop 30 . 
different sized syringes . FIG . 8 depicts a cross - sectional view of a partially 

FIG . 7A depicts a front view of an example retaining actuated example medical dispensing device 150. The medi 
member 32. FIG . 7A depicts the retaining member 32 when cal dispensing device 150 may be substantially similar to the 
the retaining member 32 is at an angle 125 as depicted in medical dispensing device 10 except in regard to the specific 
FIG . 5A . As discussed above , in some examples the retain differences described herein . The medical dispensing device 
ing member 32 restricts the second engager 16 from moving 10 150 includes a frame 158 with a housing 160 that houses a 
towards the proximal end 42 of the medical dispensing rod 154 and a handle 162 that extends from a proximal 
device 10. The retaining member 32 is configured to be a portion 172 of the housing 160. A first engager 152 may be 
first distance 146 away from the rod 14. In some examples , substantially similar to the first engager 12 , though in some 
the retaining member 32 is configured such that the first examples the first engager 152 may not be configured to 
distance 146 remains substantially constant throughout the 15 maintain a distance 134 relative to a second engager 16 as 
actuation of the trigger 26 ( e.g. , as a result of the retaining discussed in FIG . 6A . The first engager 152 may be located 
member 32 remaining at the angle 125 ) , such the retaining distal to a trigger 166 of the medical dispenser device 150 . 
member 32 never engages the rod 14. The retaining member In the example shown in FIG . 8 , the first engager 152 is 
32 is likewise configured to be a second distance 148 away distal to a first portion 176 of the trigger 166. The first 
from the second engager 16. In some examples , the second 20 engager 152 is pressed against the trigger 166 by a first 
distance 148 may be substantially zero ( e.g. , zero or nearly compression spring 164. Similar to the medical dispensing 
zero ) , such that the retaining member 32 is virtually always device 10 above , as the trigger 166 pivots in towards the 
engaged with the second engager 16 as long as the retaining handle 162 the first engager 152 may axially move in a 
member is at the angle 125. In some examples , the retaining direction along a longitudinal axis of the rod 154 ) towards 
member 32 is configured to engage with the second engager 25 a distal portion 174 of the housing 160. Further , as the 
16 such that the retaining member 32 always enables the trigger 166 pivots out away from the handle 162 , the first 
second engager 16 to axially move toward the distal portion engager 152 may axially move towards a proximal portion 
45 of the housing 20. Further , in some examples the retain 172 of the housing 160 . 
ing member 32 is configured to engage with the second A movement transfer assembly 185 of the medical dis 
engager 16 such that the retaining member 32 blocks the 30 pensing device 150 that translates movement of the trigger 
second engager 16 from axially moving toward the proximal 166 to the rod 154 includes a second compression spring 170 
portion 42 of the housing 20 . and a transferring member 168. The transferring member 

In some examples , a medical dispensing device 10 may be 168 protrudes distally into the housing 160 relative to the 
configured such that a second engager 16 may move both housing . A second engager 156 is configured to limit axial 
proximally and distally , rather than just distally as in some 35 movement of the rod 154 towards the proximal portion 172 
examples of medical dispensing device 10. A second of the housing 160. The second engager 156 may be 
engager 16 may be able to move proximally due to the configured to engage with the rod 154 such that the rod 154 
respective medical dispensing device 10 not including a may axially move towards the distal portion 174 of the 
retaining member 32 that is configured to block proximal housing 160 as the second engager 156 moves . The second 
movement of the second engager 16 in place . Instead , the 40 engager 156 may be configured to engage ( e.g. , physically 
second engager 16 may move proximally as pushed by a contact ) the rod 154 similar to how the first engager 12 was 
spring until the second engager 16 encounters a hard stop , configured to engage the rod 14. For example , the second 
and the second engager 16 may move distally as pushed by engager 156 may be configured to engage the rod 154 when 
the transfer movement assembly 35 . the second engager 156 is at an angle 180 from a plane 182 

FIG . 7B depicts a cross - sectional side view taken along a 45 that is parallel to a distal surface 184 of the rod 154 , thereby 
plane 138 of FIG . 7A . As depicted in FIG . 7B , the retaining preventing proximal movement of the rod 154. Similarly , the 
member 32 does not engage the rod 14 , though internal second engager 156 may be configured to not engage with 
corners 149A , 149B ( collectively “ internal corners 149 " ) of the rod 154 as the angle 180 is reduced and the second 
the retaining member 32 are engaging second engager 16 . engager 156 approaches being planar with the plane 182 , 
The retaining member 32 undergoes a proximal force 141 50 thereby enabling distal movement of the rod 154 . 
( e.g. , a force 141 that pushes the retaining member 32 The transferring member 168 may be a distance 178 away 
proximally ) from the second compression spring 38. The from the second engager 156. In some example , the distance 
retaining member 32 is also blocked from proximal move 178 may be the threshold amount described above , wherein , 
ment by the second engager hard stop 30 that defines the if the trigger 166 does not pivot at least the threshold amount 
proximal - most position of the retaining member 32 as 55 into / toward the handle 162 , the second engager 156 will not 
described herein . The retaining member 32 may be config axially move , even as the other components ( e.g. , the trigger 
ured to enable distal movement 143 of the second engager 166 , the first engager 152 , and the rod 154 ) of the medical 
16 in response to a distal force upon the second engager 16 . dispensing device 150 move axially in either distal or 
For example , the retaining member 32 may enable distal proximal directions . As used herein , the threshold distance 
movement 143 of the second engager 16 in response to a 60 that the trigger 166 must pivot into the handle 162 may be 
distal force exerted by the second engager 16 upon the a linear distance ( e.g. , rather than a rotation distance ) . 
internal corners 149 sufficient to overpower the proximal Further , in some examples the threshold distance is from a 
force exerted upon the second engager 16 by the internal distal surface of the trigger 166 relative to the handle 162 . 
corners 149 as a result of the proximal force 141. However , In some examples , the second engager 156 may be engaged 
the retaining member 32 may be configured to block proxi- 65 with the rod 154 until the transferring member 168 axially 
mal movement 147 of the second engager 14. For example , moves the distance 178 as discussed herein . For example , 
the retaining member 32 may be configured to block proxi the second engager 156 may engage the rod 154 such that 
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the rod 154 may axially move towards the distal portion 174 166 ) , in the rod 154 moving distally a distance substantially 
of the housing while not being able to axially move towards equal to the distal distance travelled by the first engager 152 
the proximal portion 172 of the housing 160. Further , in ( e.g. , similar to the distance 134 of FIG . 6C ) followed by the 
certain examples , the second engager 156 may still provide rod 154 moving proximally a predetermined distance sub 
a relatively small amount of proximal force upon the rod 154 5 stantially equal to the proximal distance traveled by the 
as the rod 154 is moving towards the distal portion 174 of second engager 156 . 
the housing 160 , resulting in additional overpressurization In some examples , a medical dispensing device be 
of the rod 154 as discussed herein . Together , this configu configured such both the trigger and the second engager are 
ration may result in the medical dispensing device 150 proximal to the handle . In such examples , the trigger may 
moving the rod 154 distally a predetermined first amount 10 pivot in towards the handle in a distal direction , and the 
upon fully actuating the trigger 166 and then moving the rod trigger may pivot away from the handle in a proximal 
proximally a predetermined second amount upon release the direction . The second engager may be able to move in both 
trigger 166 , wherein the second amount is smaller than the a proximal and a distal direction . The second engager may 
first amount . move proximally as pushed by a spring until the second 

The transferring member 168 may be held in place by a 15 engager encounters a hard stop , and the second engager may 
support 190 that is configured to block all non - axial move move distally as pulled by the transfer movement assembly . 
ment of the transferring member 168. The transferring Further , in some examples a housing is configured to be 
member 168 may be affixed to the trigger 166 , such that as generally cylindrical ( e.g. , rather than being generally a 
the trigger 166 pivots into the handle 162 the transferring rectangular cuboid , which is also possible ) , such that the 
member 168 axially moves toward the distal portion 174 of 20 housing has a circular cross - section . 
the housing 160 , and as the trigger 166 pivots away from the FIG . 10 depicts a side view of an example medical 
handle 162 the transferring member 168 axially moves dispensing device 200. The medical dispensing device 200 
towards the proximal portion 172 of the housing 160. In may be substantially similar to the medical dispensing 
some examples , the transferring member 168 is a pin or device 10 except in regard to the specific differences 
dowel that is pressed into a hole of the trigger 166 . 25 described herein . The medical dispensing device 200 

FIG . 9 depicts a cross - sectional view of the medical includes a frame 208 with a housing 210 that houses a rod 
dispensing device 150 in a fully actuated state . The trans 204. The frame 208 may further include a handle 216 that 
ferring member 168 axially moved the distance 178 as the extends from a proximal portion 222 of the housing 210. A 
trigger 166 was actuated . Upon moving the distance 178 , the trigger 216 is configured to pivot axially into and away from 
transferring member 168 may be configured to engage the 30 the handle 212. A first engager 202 may be substantially 
second engager 156. The second engager 156 may be similar to the first engager 12 , though in some examples the 
configured to disengage the rod 154 immediately upon or first engager 202 may not be configured to maintain a 
soon after being engaged by the transferring member 168. In distance 134 between a second engager 16 as discussed in 
some examples , engaging the second engager 156 may FIG . 6A . 
include the transferring member 168 physically touching 35 In the example shown in FIG . 10 , the first engager 202 is 
and then exerting a distal force upon a proximal surface of located distal to the trigger 216. For example , the first 
the second engager 156. Upon engaging the second engager engager 202 may be distal to a first portion 218 of the trigger 
156 , the transferring member 168 may be configured to 216. The first engager 202 may be configured to be pressed 
move the second engager 156 axially towards the distal against the trigger 216 by a first compression spring 214 . 
portion 174 of the housing 160. When the transferring 40 Similar to the medical dispensing device 10 above , as the 
member 168 is fully actuated ( e.g. , when the trigger 166 is trigger 216 pivots in towards the handle 212 , the first 
fully depressed into the handle 162 ) , the transferring mem engager 202 may be configured to axially move towards a 
ber 168 may move the second engager 156 such that second distal portion 224 of the housing 210. Further , as the trigger 
engager 156 is substantially parallel with the plane 182. The 216 pivots out away from the handle 212 the first engager 
amount that the transferring member 168 is configured to 45 202 may be configured to axially move towards a proximal 
move the second engager 156 may be defined by a length portion 222 of the housing 220 . 
186 of the transferring member 168 . A movement transfer assembly 235 of the medical dis 
As a force upon the trigger 166 is reduced or substantially pensing device 200 that transfers movement of the trigger 

eliminated ( e.g. , as a result of a human operator letting go off 216 to the rod 204 includes a transferring member 226 , an 
or reducing a “ grip ” on the trigger 166 ) , the first compres- 50 absorbing member 230 , and a plate 228. The transferring 
sion spring 164 may act upon the first engager 152 to push member 226 extends proximally from the trigger 216. The 
the trigger 166 back to an initial position , where the trigger absorbing member 230 extends distally from the second 
166 is pivoted out away from the handle 162 , similar to the engager 206. The absorbing member 230 may have a flange 
same components of the medical dispensing device 10 220 on a distal edge . The plate 228 may be affixed to the 
discussed above . Further , the second compression spring 55 transferring member 226. The plate 228 may couple the 
170 may be configured to push the second engager 156 transferring member 226 to the absorbing member 230. The 
against a second engager hard stop 188 to an actuated plate 228 may interface with the absorbing member 230 with 
position , which in some examples is the initial position of a hole in the plate 228 that the absorbing member 230 is 
FIG . 8. As the second engager 156 moves axially towards configured to slide through . The flange 220 of the absorbing 
the proximal portion 172 of the housing 160 , the second 60 member 230 is not configured to fit through the hole in the 
engager 156 re - engages the rod 154. Upon re - engaging the plate 228. Before the trigger 216 is actuated ( e.g. , before a 
rod 154 , the second engager 156 limits axial movement of distal force is placed upon the trigger 216 by a human 
the rod 154 towards the proximal portion 172 of the housing operator ) , there may be a distance 238 between the flange 
160. This may result , upon full actuation and subsequent 220 and the plate 228 . 
release of the medical dispensing device 150 ( e.g. , full 65 A second engager 206 is configured to limit axial move 
depression of the trigger 166 into the handle 162 followed by ment of the rod 204 in a direction towards the proximal 
reduction or elimination of the pressure upon the trigger portion 222 of the housing 210. The second engager 206 
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may be configured to engage with the rod 204 such that the wall 244 , the first engager 202 ( and therein the rod 204 ) may 
rod 204 may axially move towards the distal portion 224 of not be able to move further toward the distal portion 224 of 
the housing 210. The second engager 206 may be configured the housing 210. Further , as a result of the trigger engaging 
to engage ( e.g. , physically contact ) the rod 204 similar to the distal wall 244 , the transferring member 226 ( and therein 
how the first engager 12 is configured to engage the rod 14 , 5 the absorbing member 230 and second engager 206 ) may not 
such that the second engager 206 engages the rod 204 when be able to move further toward the distal portion 224 of the 
the second engager 206 is at an angle 232 from a plane 234 housing 210 . 
that is parallel to a distal surface ( e.g. , distal surface 236 of The transferring member 226 moved at least the distance 
FIG . 11 ) of the rod 204. Similarly , the second engager 206 238 ( shown in FIG . 11 ) such that the plate 228 engages with 
may be configured to not engage with the rod 204 as the 10 the flange 220 of the absorbing member 230. Upon engaging 
angle 232 is reduced and the second engager 206 approaches the flange 220 , the absorbing member 230 may be config 
being planar with the plane 234. That is , the second engager ured to provide a distal force upon the second engager 206 . 
206 may be configured to provide a proximal stopping force The distal force of the absorbing member 230 upon the 
upon the rod 204 after the rod 204 has moved distally a first second engager 206 may result in the second engager 206 
amount and proximally a second smaller amount . 15 distally moving to be planar with the plane 234. As such , the 

FIG . 11 depicts a side view of the medical dispensing second engager 206 may disengage the rod 204 . 
device 200 in a partially - actuated configuration . As the As a force upon the trigger 216 is reduced or substantially 
trigger 216 pivots in towards the handle 212 , the first eliminated ( e.g. , as a result of a human operator letting go on 
engager 202 is configured to engage the rod 204 as described the trigger 216 ) , the first compression spring 214 may act 
herein . As the trigger 216 actuates , the first engager 202 may 20 upon the first engager 202 to push the trigger 216 back to an 
be configured to engage with the rod 204 and provide a distal initial position , where the trigger 216 is pivoted proximally 
force upon the rod 204. In examples in which the second out away from the handle 212 , similar to the same compo 
engager 206 is configured to enable axial movement of the nents of the medical dispensing device 10 discussed above . 
rod 204 towards the distal portion 224 of the housing 210 , Further , the second engager 206 may be configured to move 
the rod 204 may distally move as soon as the first engager 25 to an actuated position as the force upon the trigger is 
202 thusly engages with the rod 204. As the trigger 216 reduced or substantially eliminated . The actuated position of 
moves distally towards the handle 212 , the transferring the second engager 206 may be substantially similar to the 
member 226 and the plate 228 are configured to move initial position of FIG . 8. In some examples , the second 
distally relative to the housing 210 and the absorbing engager 206 is configured to move to an actuated position by 
member 230. As the trigger 216 ( and therein the transferring 30 a second compression spring 240 that is providing a proxi 
member 226 and small plate 228 ) move at least the distance mal force upon the second engager 206. In other examples , 
238 , the transferring member 226 is configured to engage the second engager 206 is configured to move to an actuated 
with the absorbing member 230 as described herein . position by being configured to bend back to an initial 

In some example , the distance 238 may be the threshold position . For example , the second engager 206 may be 
amount described above . For example , in some examples , if 35 configured to move distally by bending about a pivot point 
the trigger 216 does not pivot at least the threshold amount 242 as a result of the force from the absorbing member 230 
into / toward the handle 212 that correlates into the transfer as described herein , such that upon a reduction or elimina 
ring member 226 moving at least the distance 238 , the tion of said force the second engager 206 “ unbends ” to 
second engager 206 will not axially move , even as the other return to a prior shape . 
components ( e.g. , the trigger 216 , the first engager 202 , and 40 As the second engager 206 moves axially towards the 
the rod 204 ) of the medical dispensing device 200 move proximal portion 222 of the housing 210 in response to the 
axially in either distal or proximal directions . As used reduction or elimination of force upon the trigger 216 , the 
herein , the threshold distance that the trigger 216 must pivot second engager 206 re - engages the rod 204. Upon re 
into the handle 212 may be a linear distance ( e.g. , rather than engaging the rod 204 , the second engager 206 limits axial 
a rotation distance ) . Further , in some examples the threshold 45 movement of the rod 204 towards the proximal portion 222 
distance is from a distal surface of the trigger 216 relative to of the housing 210. This may result , upon full actuation of 
the handle 212. In some examples , the second engager 206 the medical dispensing device 200 ( e.g. , full depression of 
may be engaged with the rod 204 until the transferring the trigger 216 into the handle 212 ) , in the rod 204 moving 
member 226 axially moves the distance 238 as discussed distally a predetermined distance that may equate to the 
herein . For example , the second engager 206 may engage 50 amount of distance that the first engager 202 distally moves . 
the rod 204 such that the rod 204 may axially move towards Release of the force upon the trigger may result in the rod 
the distal portion 224 of the housing 210 while not being 204 moving proximally a predetermined distance that may 
able to axially move towards the proximal portion 222 of the equate to the amount of distance the second engager 206 
housing 210. Further , in certain examples the second proximally moves before engaging the rod 204. Together , 
engager 206 may still provide a relatively small amount of 55 this configuration may result in the medical dispensing 
proximal force upon the rod 204 as the rod 204 is moving device 200 moving the rod 204 distally a predetermined first 
towards the distal portion 224 of the housing 210 , resulting amount upon fully actuating the trigger 216 and then moving 
in a slight overpressurization of the material in the material the rod proximally a predetermined second amount upon 
reservoir 58 ( not shown in these Figures ) by the rod 204 as releasing the trigger 216 , wherein the second amount is 
discussed herein . 60 smaller than the first amount . 

FIG . 12 depicts a side view of the medical dispensing FIG . 13 depicts an example method of using an example 
device 200 in a fully actuated state . The medical dispensing medical dispensing device 10. Although the medical dis 
device 200 may be fully actuated when trigger 216 is pensing device 10 is primarily referred to throughout the 
actuated distally into the handle 212 until the trigger 216 description of FIG . 13 , in other examples , the method may 
engages with a distal wall 244 of the handle , where the distal 65 be used with another medical dispensing device described 
wall 244 acts as a hard stop for the distal rotation of the herein , such as medical dispensing devices 150 , 200. It is to 
trigger 216. As a result of the trigger 216 engaging the distal be understood that the order of steps within method is for 
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purposes of example only ; in other examples , steps of be moved from an initial position . In some examples , the 
method may be completed in an alternate order or skipped second engager 16 may be configured such that , upon being 
entirely . moved from an initial position , the second engager 16 does 

Prior to beginning the method shown in FIG . 13 , a user not engage the rod 14. In other examples , the second engager 
may modify a medical dispensing device 10 , e.g. , to accom 5 16 may be configured such that , upon being moved from an 
modate the particular medical procedure with which the initial position , the second engager 16 does not limit the 
medical dispensing device 10 is used . The user may modify proximal movement of the rod 14 , even while the second 
the device 10 by , for example , switching which components engager 16 still engages the rod 14 . 
are in a medical dispensing device 10 or moving where the The force upon the trigger 26 may be maintained until the 
components are located within the medical dispensing 10 first engager 12 engages a distal hard stop 45. In some 
device 10. In some examples , modifying a medical dispens examples , all actuation of the medical dispenser device 10 
ing device 10 may include determining a specific second may cease once the first engager 12 engages the distal hard 
engager 16 to use within the medical dispensing device 10 . stop 44 for as long as the force is maintained . For example , 
Different second engagers 16 may have different slots 36 the distal movement of the rod 14 , first engager 12 , and 
that define different amounts that a rod 14 may axially move 15 second engager 16 , as well as the related flexion of the first 
when actuated . By switching a specific second engager 16 24 and / or second compression springs 38 and the rotation of 
with a respective slot 36 of a first width 72 with another the trigger 26 toward the handle 22 , may all cease once the 
second engager 16 with a respective slot 36 of a second first engager 12 is engaged with the distal hard stop 44 . 
width 72 , a respective medical dispensing device 10 may be The user may reduce or substantially eliminate the force 
configured to move a rod 14 a different distance upon 20 applied to the trigger 26 in the direction toward the handle 
actuating a trigger 26. The distance the rod 14 moves in 22 ( 266 ) . The force may be reduced to below a second 
response to the actuation of the trigger 26 may affect the predetermined amount which the first compression spring 24 
amount of medical substance dispensed from the material can overcome ( e.g. , as the second predetermined amount is 
reservoir connected to the distal portion of the device 10 . less than the spring force of the first compression spring , as 

In addition to or instead of modifying the second engager 25 determined by Hooke's law ) . Reducing the force to below 
16 of the device 10 , modifying a medical dispensing device the second predetermined amount may result in the first 
10 may include determining a location or width of a distal compression spring 24 pushing the first engager 12 back 
hard stop 44 for a first engager 12. Certain frames 18 of a against the proximal hard stop 28. As a result of the first 
medical dispensing device 10 may enable for a distal hard engager 12 moving back against the proximal hard stop 28 , 
stop 44 for a first engager 12 to be inserted and removed 30 the trigger 26 may pivot away from the handle 22 . 
from a medical dispensing device 10 , and positioned at one If the force upon the trigger 26 is reduced before the 
of a plurality of different positions within the frame 18 , trigger 26 has pivoted at least the threshold amount , then all 
therein giving an operator or manufacturer an ability to alter components of the medical dispensing device 10 may return 
the amount that the rod 14 may axially move when actuated . to an initial position and the second engager 12 may not 
Determining and therein installing / modifying a medical 35 engage with the rod 14 to limit proximal movement of the 
dispensing device 10 to modify an amount that a rod 14 may rod 14 ( e.g. , until the rod 14 returns to a respective initial 
axially move may provide performance benefits to the position , at which point the second engager 12 may limit 
medical dispensing device 10 . further proximal movement ) . However , if the force upon the 

In accordance with the technique shown in FIG . 13 , a user trigger 26 is reduced after the trigger 26 has pivoted at least 
may apply a force to the trigger 26 of the medical dispensing 40 the threshold amount , then the first engager 12 and the 
device 10 ( 264 ) . The force may need to be equal or greater trigger 26 may return to respective initial positions while the 
to a predetermined amount in order to overpower the force second engager 12 moves to the actuated position such that 
of the first compression spring 24 holding the trigger 26 in the second engager 16 limits proximal movement once in 
place using the first engager 12 ( e.g. , the spring force of the contact with the rod 14 ( e.g. , the second engager 16 may 
first compression spring as determined by Hooke's law ) . In 45 hold the rod 14 in a single position relative to the housing 20 
some examples , the predetermined amount may be an once the rod 14 is in the actuated position ) . 
amount that a human operator can easily provide with a In the example shown in FIG . 13 , the user may press the 
single hand . The force may pivot the trigger 26 into / toward release button 40 ( 268 ) . The release button 40 may reduce or 
the handle 22 , which therein actuates the first engager 12 substantially eliminate forces that retain components of the 
axially in a distal direction down the housing 20 of the frame 50 medical dispensing device 10 in respective resulting posi 
18. The first engager 12 actuating distally down the housing tions , enabling a user to return these components to respec 
20 may actuate the rod 14 axially in a distal direction along tive initial positions . For example , the release button 40 may 
the housing 20 of the frame 18. The rod 14 may be moved reduce or substantially eliminate forces upon both the rod 14 
from an initial position of the rod 14 . and the second engager 16 , enabling a user to grasp and pull 

The force upon the trigger 26 may be maintained ( e.g. , 55 the rod 14 and / or second engager 16 back to respective 
applied ) long enough to engage the second engager 16. The positions that the rod 14 and second engager 16 held before 
second engager 16 may be engaged through the movement the trigger 26 was initially actuated . In other examples , the 
transfer assembly 35. Specifically , a transferring member medical dispensing device 10 may further contain springs or 
may axially move the second engager 16 towards a distal hard stops to automatically return components to respective 
portion 45 of the housing 20 of the medical dispensing 60 initial positions upon the release button 40 being pressed . 
device 10 once the trigger 26 has pivoted at least a threshold Various examples of the disclosure have been described . 
amount . The amount that the second engager 16 axially These and other examples are within the scope of the 
moves towards a distal portion 45 of the housing 20 may be following claims . 
defined by dimensions of the movement transfer assembly What is claimed is : 
35 ( e.g. , the length 72 of the slot 36 , the length 186 of the 65 1. A medical dispensing device comprising : 
transferring member 168 , or the distance 238 between the a frame comprising a housing and a handle that extends 
flange 220 and the plate 228 ) . The second engager 16 may from a proximal portion of the housing ; 
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a rod positioned within the housing of the frame ; to the second engager moving proximally following the 
a trigger affixed to the frame and configured to move distal movement of the second engager by the transferring 

relative to the handle ; member . 
a first engager distal to a first portion of the trigger , 5. The medical dispensing device of claim 1 , wherein the 
wherein the first engager is configured to move distally 5 trigger is configured to move into contact with the distal hard 
relative to the housing when the trigger moves axially stop in response to a predetermined force exerted upon the 
toward the handle and move proximally relative to the trigger , the trigger being in contact with the distal hard stop 
housing when the trigger moves axially away from the resulting in a predetermined amount of distal rod actuation . 
handle , wherein the first engager is configured to 6. The medical dispensing device of claim 5 , wherein the 
engage the rod as the first engager moves axially 10 compression spring is configured to force at least one of the 
relative to the housing such that the rod undergoes a trigger or the first engager to move into contact with the 
distal force when the first engager moves distally and proximal hard stop in response to a termination of the 
the rod undergoes a proximal force when the first predetermined force upon the trigger , and wherein the 
engager moves proximally ; second engager is configured to move to the actuated 

a distal hard stop limiting axial rotation of the trigger 15 position and the rod is configured to a move a predetermined 
towards the handle , wherein a maximum distal position amount in response to a termination of the predetermined 
of the rod is defined by the distal hard stop ; force upon the trigger . 

a compression spring that is engaged with the first 7. The medical dispensing device of claim 1 , where a first 
engager ; position of the distal hard stop provides a first maximum 

a proximal hard stop limiting axial rotation of the trigger 20 distal position of the rod and a second position of the distal 
away from the handle , wherein the compression spring hard stop provides a second maximum distal position of the 
presses the first engager into the trigger such that at rod . 
least one of the trigger or the first engager is configured 8. The medical dispensing device of claim 1 , further 
to rest against the proximal hard stop when the trigger comprising a retaining member that engages the second 
is not actuated ; 25 engager such that the second engager only axially moves 

a second engager that is configured to move axially towards a distal portion of the housing . 
relative to the housing , wherein the second engager 9. The medical dispensing device of claim 8 , wherein the 
limits proximal movement of the rod when the second transferring member is a tab of a first length extending 
engager is in contact with the rod at an actuated radially out from the rod , the movement transfer assembly 
position ; 30 defining a slot of a second length of the second engager 

a second engager hard stop that defines an actuated configured to receive the tab , the slot configured such that 
position of the second engager relative to the housing ; when the tab is received in the slot , a proximal surface of the 

a movement transfer assembly configured to transfer tab is engaged with a proximal surface of the slot when the 
movement of the trigger to the second engager such at least one of the trigger or the first engager is resting 
that the second engager moves distally when the trigger 35 against the proximal hard stop before the trigger moves 
has moved axially towards the handle more than a axially towards the handle more than the threshold amount , 
threshold amount , wherein the movement transfer wherein a difference of the second length and the first length 
assembly includes a transferring member that distally is substantially similar to the threshold amount such that the 
moves the second engager relative to the housing as the trigger rotating axially towards the handle the threshold 
trigger moves axially towards the handle after the 40 amount results in a distal surface of the tab engaging a distal 
trigger has moved axially towards the handle more than surface of the slot such that the proximal surface of the tab 
the threshold amount and until the distal hard stop no longer engages the proximal surface of the slot , wherein 
limits axial rotation of the trigger towards the handle , the tab is configured to distally move the second engager as 
wherein the second engager is configured to enable the the rod distally moves when the distal surface of the tab is 
rod to proximally move until the rod is in contact with 45 engaged with the distal surface of the slot . 
the second engager while the second engager is at the 10. The medical dispensing device of claim 9 , wherein the 
actuated position . medical dispensing device is configured to modify the 

2. The medical dispensing device of claim 1 , wherein the actuated position of the second engager by being configured 
second engager is configured to be in a first position and the to operate another second engager that has another slot of a 
rod is configured to be in a second position when the at least 50 third length , wherein the third length is different than the 
one of the trigger or the first engager is resting against the second length 
proximal hard stop before the trigger has moved axially 11. The medical dispensing device of claim 1 , wherein the 
towards the handle more than the threshold amount , the compression spring comprises a first compression spring , 
medical dispensing device further comprising : the movement transfer assembly further including : 

a release button that is configured to substantially elimi- 55 a second compression spring engaged with the second 
nate forces that retain the second engager in a position engager and configured to press into the second 
other than the first position and retain the rod in a engager to engage the second engager with the second 
position other than the second position , enabling both engager hard stop when the second engager is not 
the second engager to return to the first position and the actuated , 
rod to return to the second position . wherein the transferring member protrudes proximally 

3. The medical dispensing device of claim 1 , wherein the into the housing and is configured to move through the 
second engager is configured to disengage from the rod housing as the first engager moves axially through the 
when the transferring member distally moves the second housing , wherein the transferring member does not 
engager such that the rod is not in contact with the second engage the second engager when the trigger rests 
engager . against the proximal hard stop , the transferring member 

4. The medical dispensing device of claim 3 , wherein the being configured to actuate the second engager when 
second engager is configured to engage the rod in response the transferring member is moved distally into the 
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housing after the trigger has moved axially towards the a proximal hard stop limiting axial rotation of the 
handle more than the threshold amount , wherein the trigger away from the handle , wherein the compres 
transferring member is configured to actuate the second sion spring presses the first engager into the trigger 
engager by at least exerting a distal force upon the such that at least one of the trigger or the first 
second engager , the distal force being sufficient to 5 engager is configured to rest against the proximal 
overcome the second compression spring holding the hard stop when the trigger is not actuated ; second engager against the second engager hard stop a second engager that is configured to move axially 
such that at least a portion of the second engager moves relative to the housing , wherein the second engager distally . limits proximal movement of the rod when the 12. The medical dispensing device of claim 1 , wherein : second engager is in contact with the rod at the the second engager is proximal to the handle , actuated position ; the trigger is proximal to the handle and is configured to 
move distally as the trigger moves axially towards the a second engager hard stop that defines an actuated 
handle and to move proximally as the trigger moves position of the second engager relative to the hous 
axially away from the handle , and ing ; and 

the movement transfer assembly includes : a movement transfer assembly configured to transfer 
the transferring member extending proximally from the movement of the trigger to the second engager such 

trigger ; that the second engager is configured to move dis 
an absorbing member that extends distally from the tally when the trigger has moved axially towards the 
second engager , wherein the absorbing member 20 handle more than a threshold amount , wherein the 
includes a flange on a distal edge of the absorbing movement transfer assembly includes a transferring 
member , and member that distally moves the second engager 

a plate affixed to the transferring member and coupling relative to the housing the trigger moves axially 
the transferring member to the absorbing member , towards the handle after the trigger has moved 
wherein the plate defining an opening through which 25 axially towards the handle more than the threshold 
the absorbing member extends , the flange of the amount and until the distal hard stop limits axial absorbing member being larger than the opening , rotation of the trigger towards the handle , wherein wherein the plate is configured to slide over the absorb the second engager is configured to enable the rod to ing member until the trigger has moved axially proximally move until the rod is in contact with the towards the handle at least the threshold amount , and 30 second engager while the second engager is at the to engage the flange upon the trigger rotating axially actuated position ; towards the handle at least the threshold amount such 
that the distal movement of the transferring member reducing a force upon the trigger such that at least one of 
is transferred to both the absorbing member and the a trigger or a first engager rests against the proximal 
second engager . hard stop , wherein reducing the force upon the trigger 

13. The medical dispensing device of claim 1 , wherein the results in the rod proximally moving a second distance , 
wherein the second distance is less than the first dis trigger is configured to pivot relative to the handle . 

14. A method of dispensing a medical substance , the tance . 

method comprising : 15. The method of claim 14 , the method further compris 
actuating a rod distally a first distance to a maximum 40 ing modifying the maximum distal position of the rod by 

distal position using a first engager by applying a force replacing the distal hard stop with another distal hard stop , 
upon a trigger of a medical dispensing device , the where the distal hard stop has a first width and the another 
medical dispensing device comprising : distal hard stop has a second width . 
a frame comprising a housing and a handle that extends 16. The method of claim 14 , wherein the transferring 

from a proximal portion of the housing ; 45 member is a tab of a first length extending radially out from 
the rod positioned within the housing of the frame ; the rod , wherein the movement transfer assembly defines a 
the trigger affixed to the frame and configured to move slot of a second length of the second engager configured to 

relative to the handle ; receive the tab , the slot configured such when the tab is 
the first engager distal to a first portion of the trigger , received in the slot , a proximal surface of the tab is engaged 
wherein the first engager moves distally relative to 50 with a proximal surface of the slot when the at least one of 
the housing when the trigger moves axially toward the trigger or the first engager is resting against the proximal 
the handle and the first engager is configured to hard stop before the trigger moves axially towards the 
move distally relative to the housing when the trigger handle more than the threshold amount , wherein a difference 
moves axially toward the handle and move proxi of the second length and the first length is substantially 
mally relative to the housing when the trigger moves 55 similar to the threshold amount such that the trigger rotating 
axially away from the handle , wherein the first axially towards the handle the threshold amount results in a 
engager is configured to engage the rod as the first distal surface of the tab engaging a distal surface of the slot 
engager moves axially relative to the housing such such that the proximal surface of the tab no longer engages 
that the rod undergoes a distal force when the first the proximal surface of the slot , wherein the tab is config 
engager moves distally and the rod undergoes a 60 ured to distally move the second engager as the rod distally 
proximal force when the first engager moves proxi moves when the distal surface of the tab is engaged with the 
mally ; distal surface of the slot . 

a distal hard stop limiting axial rotation of the trigger 17. The method of claim 16 , the method further compris 
towards the handle , wherein the maximum distal ing modifying the actuated position of the second engager 
position of the rod is defined by the distal hard stop ; 65 by replacing the second engager with another second 

a compression spring that is engaged with the first engager that has another slot of a third length , wherein the 
engager ; third length is different than the second length . 

35 



to 

10 

15 

20 

US 10,537,335 B2 
35 36 

18. The method of claim 14 , wherein the compression that the distal movement of the transferring member 
spring comprises a first compression spring , wherein the is transferred to both the absorbing member and the 
movement transfer assembly includes : second engager . 

a second compression spring that is engaged with the 20. A medical dispensing device for dispensing materials 
second engager and configured to press into the second 5 by actuating a rod distally toward a material reservoir , the medical dispensing device comprising : engager engage the second engager with the second a frame comprising a housing that houses the rod and a engager hard stop when the second engager is not handle that extends from a proximal portion of the 
actuated , housing ; 

wherein the transferring member protrudes proximally a trigger affixed to the frame and configured to pivot 
into the housing and is configured to move through the axially about a pivot point towards and away from the 
housing as the first engager moves axially through the handle ; 
housing , wherein the transferring member does not a distal hard stop limiting axial rotation of the trigger 
engage the second engager when the trigger rests towards the handle ; 
against the proximal hard stop and moves axially a first engager that is configured immediately distal to a 
through the housing as the first engager moves axially first portion of the trigger , wherein the first engager 
through the housing , the transferring member being moves distally relative to the housing when the trigger 
configured to actuate the second engager when the pivots axially toward the handle and the first engager 
transferring member is moved distally into the housing moves proximally relative to the housing when the 
after the trigger has moved axially towards the handle trigger pivots axially away from the handle , wherein 
more than the threshold amount , wherein the transfer the first engager is configured to engage the rod as the 
ring member is configured to actuate the second first engager moves axially relative to the housing such 
engager by at least exerting a distal force upon the that the rod undergoes a distal force when the first 
second engager , the distal force being sufficient to engager moves distally and the rod undergoes a proxi 
overcome the second compression spring holding the mal force when the first engager moves proximally ; 
second engager against the second engager hard stop a second engager that is configured to move axially 
such that at least a portion of the second engager moves relative to the housing , wherein the second engager 
distally . limits proximal movement of the rod when the second 

19. The method of claim 14 , wherein : engager is in contact with the rod at an actuated 
the second engager is proximal to the handle , position of the second engager ; and 
the trigger is proximal to the handle and is configured to means for absorbing and transferring movement of the 
move distally as the trigger moves axially towards the trigger onto the second engager such that the second 
handle and to move proximally as the trigger moves engager only moves if the trigger has pivoted axially 

towards the handle more than a threshold amount , axially away from the handle , and 
the movement transfer assembly includes : wherein the means for absorbing and transferring 

the transferring member extending proximally from the movement of the trigger onto the second engager 
trigger ; distally moves the second engager along the housing as 

an absorbing member that extends distally from the the trigger pivots axially towards the handle after the 
second engager , wherein the absorbing member trigger has pivoted axially towards the handle more 
includes a flange on a distal edge of the absorbing 40 than a threshold amount and until the distal hard stop 
member ; and limits axial rotation of the trigger towards the handle , 

a plate affixed to the transferring member and coupling wherein the means for absorbing and transferring 
the transferring member to the absorbing member , movement of the trigger onto the second engager 
wherein the plate defining an opening through which defines both a maximum distal position of the rod and 

the actuated position of the second engager . the absorbing member extends , the flange of the 
absorbing member being larger than the opening , 21. The medical dispensing device of claim 20 , means for 

wherein the plate is configured to slide over the absorb absorbing and transferring movement of the trigger onto the 
ing member until the trigger has moved axially second engager results in overpressurization of forces upon 
towards the handle at least the threshold amount , and the rod as the rod axially moves to the maximum distal 
to engage the flange upon the trigger rotating axially position . 
towards the handle at least the threshold amount such 
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